



MEMOIRS 


OF 

THE GEOLOGICAL SURVEY OF INDIA. 






’KAIRES AND DESCRIPTIONS OF THE OllCANIC REMAINS PRO(!L'REI) DURINI.’ THE 
PROORESS OF THE GEOLOGICAL SURVEY OF INDIA. 


MI BLISHED [lY nUDKR OK MIS EXCELLENCY TJIE OOVEUNuU GENERAL OK INDIA IN COUNCil., 


Ser. Xn. 

THE FOSSIL FLORA OF THE GONDWANA SYSTEM. 

Vol. IV. 

Ft. 2. THE FOSSIL FLORA OF SOME OF THE COALFIELDS IN 

WESTERN BENGAL. 

(WITH TLATES 1 A— XIV A.) 

By OTTOKAIl FEIST AI AN TEL. M.l)., 

. Profossbr, Eohomian Polyteclimo TJniversity, Prague. 


C: A L C TJ T T A: 

SOLD AT THE 

GKOLOGICAL. SI-’UVEY OFFICE, AND I3Y ALL LOOKSELLEIiS 
LONDON: TRCDNER & CO. 

MDCCCLXXXVl. * ■ Y. 

ci’.» At titii orpii'K or srrB«i»rTBMOE>"i^ or oov ahamhxt I'KXirri.No, twjju, *». nAMTJxas siidikt, Cmcviia. 




MEMOIRS 


THE GEOLOGICAL SURVEY OF INDIA. 


Piil5«0nt0l00ia JiirdiciL 


FKiUllES AND DESCltll'TlONS OF THE OliCANK’ REMAIN'S I’RO(’IIRKI) Dl RINO THE 
RUOORESS OF THE (iEOLOOlOAL SURVEY OF INDIA. 


1!Y OBDKK <»F IIIS KXCKUUr.NCY Till: CiOVKHNOU QKNlOKAr <»K INDIA IN roFNCiK 


Ser. XII. 

THE FOSSIL FLORA OF THE GONDWANA SYSTEM. 

Vol. IV. 

Ft. 2. THE FOSSIL FLORA OF SOME OF THE COALFIELDS IN 

WESTERN BENGAL. 

(WITH I'EATKS JA — XIV A.) 

Dv OTl’OKAlt I'FTSTMANTBT.,, AI.3)., 

JProfcssor, Boliemian Polytoelinic University, Prague. 


C A 


’ U t \ i : 

OLD at tu: 

J 

•c 

MIKTOI.XS^VI. \ j ft 

KriVI- i*!' HlMM'KirfTRVIfKiri /II- r K K M«W» TNUIA, H, II A !iTl N U ^7 H'l U IC K I , C.H.c:ui#A. 


IKOLOdJCAL vStTUVKV^ OFFICK, ANI> ALL UOOKSKLLKIt.S : 

• LONDON TKUDNEl & CO. 




CONTENTS 


{To Vol. y/”, Part 2y of the Gomhedna Flora). 


General TvEMarks ...... 

'Ihc Karaupura CiaJfirldg .... 

1. -Tiilrhii' division — ..... 

A. Tulcliir ^roup (fos.sils, ^.^o.) 

II. — Damnda division — .... 

A. Uar^kav j'loup (fossils, . 

J{. Ironstono sliiilfs f „ ) . 

C. Uani<;!inj gmuj) \ y, ) . 

TUfi Aurtwrfd Coafjiold ..... 

1. — Talcliii’ division — ..... 

A. Talirhir f^^roup (fossils, Ac.) 

II. — Dtuuuda division — .... 

A. liiirtfkar j'l'oup (fossils, Ac.) . 

15. lianioiitij ^m-ouii ( „ ) . 

HI. — Trunsit.ion:i.l beds (like iMa!iad(*vas) . 
yV/c Ifutdi' Coaija fd ..... 

Talcbir ^roup, Knrliai btCri bt'ds and T5ar»Ckar j'vonp 
The Dalton ff an j Cua! field ..... 

1. ()tilcro))K at Smtrra .... 

2. Outcrop.s at. Ifrfjlicra 
Jiamkola and Tafa/xini Coaf/ield. 

The Souths lie iv(th ( i laidnuhal huain 

General List oi' Fossils ..... 

List ov .»('ALiTri;s ArcoKOiNO to grouvh 
DEscRirTioN OF Fossils ..... 

— Cryptopamtv ...... 

1. — Ftcridophyta ...... 

1. Ftjuiset arete ...... 

Gonu.s : iSrhizia/eura, S(diin)]). and JVIon^, 

,, qondvoanvnsin, Fidslni. 

Genus ; Trizyijia, Iloyle. 

,, specioxa, Ko^di^ 

Gci\u^ Verlehraria, Jioylo. . 

„ indicUy Itoyle . 


2. Fl/ietx ..... 

a. C/iatheucca- .... 

Genus: Vyaihea ... 

,, c,onij». tchihatehefi, Selimalh 
h. TtTnioptvridete 

Genus: Macroheniojdcrisy Scbiinp. 

yy darnc-ddex, Koylc, sp 

, fi Jed deni, Feiatm 

e. DietyohrnioplcridtiC 

(Jeuua: (J lossoj)teris, ht^i. 

, a. Narrow-leaved foriiia 

G lossoplceis angustijolia, I5;jt. 

„ jhrmoHa, Fcistni. 
ft. Forma with narr(»w nets 
Qlossvptcris rominunis, Fcistni. 

,, communis, var. ttenoneura 
„ indica, Schiuip 


I’aOIi. 

1 


2 

3 

3 


r> 

a 

(1 

a 

7 

7 

lo 

1 I 
J2 
i:{ 


11 . 

15 

ir, 

17 

Jt> 

21 

21 

21 

21 

21 

21 

22 


22 

22 

23 

23 

23 

23 

21 

21 

21 

21 

25 

25 


2t; 

2t; 

2»; 

27 



CONTENTS. 


y. Intermediates forms .... 
Glosso'pterU hrowniana, Bfijt. 

• 1 . nroad-Dflted forms .... 

Gfossopteris damudicot Feistm. 

„ retifera^ Feistrii. 

,, ronspirua, Feistm. 

£. IiK'ortaj ...... 

G ! os.sopteris decijtifnSf Feistm. 
d, Dirfi/optet'idtffp ....... 

Gimjun ; (iaiiffamopterLs^ MnCoy .... 

„ V If iilupter olden ^ Feistm. 

’ „ var, siihauricidi 

„ „ var. altenuaia 

,, „ var. acitminafa 

„ „ var. cordifoUa 

„ coin]), ohlitftuif McCoy 

,, anffunfifolldt ]\l<sCoy . 

,, comp, hiiriiidira^ Fcit^tiu. 

„ major, Kisistin. 

„ authrophjfoidcH • 

li . — (t t/moonpf rmft- 

I . — Cf/ra<h art /r ......... 

a, Livni!^: (’ycudcaci'jf ....... 

0 . Ft)Nsil ('yca<lnict‘}r (<'<Mu‘raI view of) ..... 

1 . (yntdra ........ 

ICnt'f /fliti'arteii’ ....... 

d. Zitmirtf ..... . . 

(iciuiH : Aoomozamitts, Scliimp. .... 

: hUat tiplrriftpum, .Schijiip. . 

,, balll, Feistm. . 

hioOtjrral hittpsidva' .... 

(mmuis; Feistm. .... 

hinfitpiy FcmhIjo. . 

II . — Conifinr .......... 

(iciK'nil view of the .M slem ....... 

1 , Ta.rurvtr ........ 

(tcuuh: li/tlpidopsis, ..... 

„ pintjh'uidcn, JSchumlli, 

li. Taxodinea 

OenuB: Cj/c/o/;/7//.v, Selim:iH». ..... 

», dichottnna, ii. sp. . 

(iciiUB : l^dizia, ...... 

3 . Iurerta‘ sedis ....... 

Wiiijijod scodn (Samaropsis) ...... 

Squama* j,;yinno«pcruiariiiii . . . 

1’AI..E0NT01-0 (IU'AE UesXTLTS ....... 

(iKNEKAI. BRVIEW OR TIIK LOWEU-CioNO WAN AS ANI> TlIKfK KuSsJ L.S . 

A. — Lower-Gotidwdnas : Ohuractoristic of — .... 

1 . Talrhir dirisum ........ 

a, Talrhir jjroup ((diuractcristic of) .... 

h. Karliarbelri Ix^ds ( „ ) . . . . 

2. Damn da division ( „ ) . . . . 

a. llareCUar ^roup ( „ ) . . . . 


a. Talrhir jjroup ((diuractcristir of) 

h. Karharbelri Ix^ds ( „ ) . . . 

2 . Damn da division ( „ ) . . . 

a. llareChar ^roup ( „ ) . . . 

h. Iroiifttono bIuiIch ( „ ) . . . 

r. Uanij^anj Rronp ( „ ) . . . 

3 . Panrhet division ....... 

a, Panebrt ^roup (rharartrri«tir of) 
iJ. — Transitionaf beds (like l^lah^di*vas) .... 
SySTEA 1AT1C.1L BKVIEW OF THE FoSSlLS OF THE LOWER-GoN DWA\ AS 

A. — Plantcc ......... 

B. ’-^Animalia ........ 


Paok 

27 

28 
28 
28 
2d 
2d 
2d 
2d 
30 
30 

30 

31 

32 
32 

32 

33 
33 
33 

33 
31 
34 . 

34 

35 
35 
35 
35 
35 
37 
37 

37 

38 
40 
1 (» 

40 

41 
12 
•12 
4.3 
43 
43 
41 
15 
45 
•15 
45 
41 ; 
17 

47 

IS 
' 48 

48 
48 
•10 
40 
40 
50 
50 

50 

51 
51 
05 



THE FOSSIL FLORA OF THE GONDWANA SYSTEM. 

VoL. IV. 


2.-THE FOSSIL FLORA OF SOME OF THE COALFIELDS IN WESTERN 

BENGAL 

By OTTOKAR FEISTMANTEL, M.D., 

I'liOPESaOE, IMl'EHIAL ROYAL BOHEMIAN YOLYXECHNIO HIGH SCHOOL, PRAaiTE. 


WITH PLATES lA— XIVA. 


The present memoir contains Hie results of two paLeontoloj^ical excursions, 
which I uTulertook in the years 1881 and 1882-83, and durio*;* whicdi I visited tlu^ 
Following* coalfields : North and South Karanpura in the llazarihagli district ; tlu* 
Auranga, Daltonian] and llutdr coalfields in Lohardae,ga district; I also jiassiul 
through the Tatapani coalticld in Sirguja, as well as through a great portion of tlui 
South-llewah Ooridwiina Hasin. 

These coalfields having heim already surveyed hy ofiieei’s of tlie Survey, T 
devoted my time especially to collecting fossils, for the pur])Ose oF coinjileting our 
knowledge oF the Gondwana flora in that region, and witli the view of (tomparing 
the fossiliferous beds there with those of the other Ihmgal coalfields. T had pretty 
fair success, specially at somet {)laces ; T grc'atly increasc'd the number of the Talchir 
fossils, colFecting at tlm 3 e difl’crent placets (in as many coallntlds*); 1 fixed, witli 
much probability, the Karharhari horizon ih two coalfields (Dallonganj and llutar), 
aj^ collected interesting fossils in the Barilkars as well as in th(t upper-Gondwdnas 
of tlie^Auranga coalfield. 

The further details will he evident from the following account oF the relations 
avS I found them in the v^irious coalfields. 

THE KABANPURA COALFIELDS. 

These coalfields are distinguished as the KAranpiira and the Souths Kdrattpur a 
coalfields, the latter being much the smaller. They belong to tlic series of the 


* North-KlCranpura, Aurauga aud Hutdr cualtieUlH. 
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Damuda valloy coallicfds, the Lamuda river traversing both of them. The geologi- 
cal description of •l.hcse two fields by Mr. Th. Hughes' was published in 1871; they 
are silmah'd to the west of the Jharia and Bokaro fields, to the south-west of the 
ITa/Arihiigh plateau, in I’argana Kitranpura, whence their name. At the time of 
1h(i survey no fossils from the Damuda division were procured, hut a few specimens 
AV('re collected from the Talchirs of the Chano outcrops. I was somewhat mon; 
fortunatcj in procuring fos.sils from several localities in the former and adding consi- 
derably to the collection of fossils from the latter division. 

I. — TAiiCiiin Division. 

A. — Talchir fjnmp. 

The first fossils from the Talchir group of this (loalfield were collected by Mr. 
Ifughcs (/. c.) and they wore quoted by my.self in my lowcr-Gondwaua Flora.^ 
They consis((Ml howcviu’ of a few speidmens only, from the Talchir shales in the 
western extremity of tin? licld, in the so-called Chano basin (north of Chano, north- 
Avest of Rikba and south of Lurunga). 

Milieu Adsil.iug the Karanpura coalfield in 1881 I especially intended to 
examine the locality where Mr. Hughes collected these Talchir fossils. For that 
purposes I enc:tin])ed at Rikba, wbeuce the Talchir outcrops arc best accessible. At a 
j)oint about three miles north-west from Rikba the road crosses a stream coming 
down from the hills north of Lurunga. Here the stream cuts through gneiss; but 
following its course to the south, the Talchirs soon set in, consisting at first (at base) 
of coarse conglomerate and ipiartzose sandstones; soon afterwards tlu^ Tordiig stream 
(coming from the w(‘st, from the Tot dag hills, passing by the village Indra) joins 
the Lurunga stream ; somewhat further to the south a streamlet joins from the 
north-east, and jus( at this jtoint there is a great display of Talchir shales, about 40 
feet only from the base of the coal-b('ds (Barakars). 

The Talchirs are lu'rc well (txpost'd to a height of about 15 feet and consist in 
the low(‘r part of some whatbluish-gre,eu sandy shales, while in the ujtper part the 
shales are rather brownish-green and soiwiwhat softer than the former ; both are 
however pretty rich in jilant-rcmains, although they do not show a, very great 
variety. 1 have collected the following fossils ; — 

Kquisclnccova stalks, similar to thoso originally known from the Taleliirs of the Karaun 
iuld (llpiigal); il. is rather diflicult to dotprinine their .systematical position. 

Filicrx. These show the most numerous represontatives. ‘ 

Gangnmoptfrin, McCoy, forms the hulk of the fossils coUpcUhI and shows a great variety of 
leaves. I distinguish : • 

Gangamoplerh cgclopturoiiles, Fstm. Tlie typical Talchir form. PI. VIA, figs. 1, 2 ; VIII A, 
lig. 0; IX A, fig. 2. It exhibits several varieties.* 

' Mom. C.ool. Snrv. of India, Vol. VII. Ft. 3. 1871. 

" FoHsil Flora of tbe Gondwiim SyBtoiii, Vol. Ill, Pt, 1 and Pt. 2. 

* Wliilo diHtinguishin^ these variotios, I do not mean to Bay that the yarc quite different forms ; I only want to 
indicate that they differ so widely in form from the type, that the application of a distinct name appeared necessary. 
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Gangamopieri% c tj clop ter aides ^ var. subauricnlata. This seems the most numerous variety 
PI. VA, fig. 10; VIA, figs. 3, 4; VllA, figs. 1-3, 6 ; VIJIA, lig. 2; IX A, tigs- 
], 3, 4, <5, c ; XA, figs. 1, 2, 4-7. * 

Gangamvpteris cgclopt, var. aiiettuata, PI. VIII A, fig. I 

Gangatnopierls cgclopter, var. aruminnla. Leaves with poeuliar triangular form, and thus a 
pointed iipoK. PL VII A, fig^f. 5 & 4 (?) ; Vi II A, tig. 5 ; IX A, fig. 4a ; XI A, figs. 1,7. 
Gangamopt, vgclopter. var. cordifolia : Small eordiform leaflets which convey the idea as if 
they belonged to a pinnate leaf. PI. XI A, figs. 1, 3. 

Gavgamoptrrls obliqna, McCoy. PI. XI A, figs. 2, 5. 

Gangimopierm angustifulia y McCoy. 

Gtnigamopferis comp, himadicny Fstm. PI. VI 11 A, lij?. 7. 

Gangamopkris major, Fstm. PI. VA, fi^. 9 ; XI A, iiir. 9. 

Niiggi'ralhicm. llejiresented by tin* usual sjcnus ami species : 

Nuggeratkiopniii hidopi, Fstm. PI. XI 1 A, 11^. 5, a. 

Couiforaf. A few remains. 

Winged seetlt : Samaropdx. 

? Coni/'eroHii brnitchli'U. — PI. XI I A, figs. 3, 4. 

Wc liavc thus hero a much greater variety of I’orms than previously obtaiiunl, 
and some arc forms of the Karharhari beds in the Karharhari coalludd, showing still 
more the resemblance of the Boras of these tAVO grouj>s of the Talchir division. 

The Karharhari hods, however, were not med with in this eoallield ; at least no 
beds were found, in which the fossils would indicate that age. 

II. — Damuda Division. 

Brevious to my visit no Damuda fossils were known from this coalfield. I pro- 
cured fossils from all the groups, their relations being the same as in the Ranigan j 
coalfield. 


A. — Bardkar group. 

I collected fossils of this group at two places. First, close to the north-eastern 
margin of the field, in the Ghui or Bakwa river, about 1 mile south of the village 
Jugra, close to village Arahura. The outcrops are exposed in the river bed, dipping 
south-west. The fossils were not many, and were contained in the coal scam and in 
the beds below it, in the following order : — 

(fl) In the coal scam, impressions of Fertehraria indica, Roylc. 

(&) Immediately below the seam, in dark-grey, somewhat sandy shales, impres- 
sions of FerCobraria indicat Roylc, only; very numerous and good 
specimens. 

(<?) Below this; in a stratum of fine shale : 

Veriebraria indica, Hoyle — le.s.s frequent, 

Glossopteris indica, Schimj*. 

Glossopteris communis, Fstm. 
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(d!) In a stratum next below, in grey shale traTorsed by white worm like con- 
cretions : 

* (thmopfrru comynunu^ Fstin., and 

(tlossopieriH Schimp. 

The second locality where I collecicd Barakar fossils was further to the west 
in tlie Bishanpur river, 3^ miles south-east from Balumath. This section, wherein 
thr(!e coal outcrops arc exposed, has been described by Mr. Hughes in his nsport (/. c.) 
on i)age 25. It is situated in the western extremity of the coalfield. The fossils 
whicih I collected came from above the middle scam, from beds in the following 
or(h;r : — 

(o) Above the seam, in dark-grey shale, partly sandy and micaceous : 

t'l'ili'lmiria hiiUcu, Royle — in great numlxirs; 

CUonnopteris conimunix, Fstin. ; 

(Ihmopt. comwindu, \'iir. uteiiovcura — not uncommon. 

Glostufilrrix indicn, Schimp. 

Noi/ijrml kiopHix hixlopi, Jiiinh. (Fstm.) 

SijitiiiiM — like some from the lianikars in the Raniganj field. 

(/>) Above this, in light, sandy, banded shale with fragmentary fo.ssils : 

Vcrlrbrarid ttidlcn, Uoylc, and other indcterminahle fragments. 

These fossils correspond with those from the Barakars in the Raniganj eoalfitdd ; 
and this group is, in some places at least, s(5i)aratcd from the Raniganj group by 
Ironstone-shales. 


Ji. — Iromlouc (shales). 

There Ironstone-shales cropping ouf, in both the coalfields ; hut 1 suc- 
ceeded in procuring fossils from fids band in South- Karanpura only. 1 collected at 
two spots on the Naikori or Jainagar river near to Jainagar, close to the southern 
margin of the field; at the first s])ot, south of the village, the rock consists of clay(^y 
sphicrosiderites, alternating w'ith grey micaceous shales, both fossilifefous ; at the 
second in a mvinc to the w'est of tlu! villigc, the fossils occurred in brownish yellowish 
and reddish ferruginous shales. I collected the following : 

JUfjnittfddcronx stoms. — Affinity uncertain. * 

Macrotrvuiopfrru dana'oidc^y Royle. 

(jJoHfiopfvris avgmiifolia, Brgt. * 

Glossopi, communis j Fstm. 

Glossopt, indica, Scliimp. 

Glossopi. damudica, Fstm. — Rather numerous; a fragment of a very broad leaf figured on 
PI. V A, fig. 6. 

Glossopi, rdlftra^ Fstm. ^ 

Glossopi, coHspicuay Fstm. — Fragments. 
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GangamopterU comp, cgclopterouhs, Fstm.— Small circular leaflets, with radiating and 
anastomosing veins. (PI. V A, fig. 7.) 

Noggeraihiopsis /iin/opi, Fstm. • 

oquavim* 

This flora resembles entirely that of the Raniganj group in the Raniganj field, 
all the above-named forms being known there also. 

C . — Haniganj group. 

The Raniganj group also yielded fossils at two plaees, showing the same 
characters as in Ihe Raniganj coalfield. The first place is in the northern portit)n 
of the field, 3 miles south-east of the Tandwa police station, in the Garhi or Chandra 
river, wherein a eoalsciam crops out, with a south-eastern dip. 

The fossils occurred in the beds above the coalseam, viz . — 

(«) in grey shales above tlie scam were observed : 

Schizovfvra gonthnauoiitiit, Fsltii. 

VerU'hrar 'ia hnUca, Foylo. 

Cgiilhea comj). khihaifln’fi, Sflmialli. — Fragment of ])intm'. 

(1 loxsogifrix communix, Fstm. 

Gloxxojii. indica, Scliimp. 

(ilossopt. consjdenn, Fstm. — Just like the form from no.'ir As.ansol, Ranigan j lic'ld. 

G loxxofil. formosa, Fstm. — Originally described from the Raniganj group of the Raniganj 
coalfield. 

Dicljiopter 'idhim, sp. — Just, like the leaflets described previously froni the RurSkar group (?) 

in the Talehir eoalfield and from the Raniganj group, Raniganj coalfield. 

Winged, seeds — Samaro/isis. — Like the same from elsewhere. 


(b) Above the grey shales there is yellowish-grey sandstone, with Glosfiop/uris 

communis, Estra. 

(c) Above this again massive greenish-grey sandstone Avith Vertehraria indicat 

Royle, traversing the sandstone in all directions, like; the roots or rhizomes 
of some plant. 

Above this iner/eimnw -sandstone follow other sandstones, which most j)robably 
already belong to the Panchets, which here follow above the Raniganj 
group. 

.,The other locality at which I collected fossils in the Raniganj group lies in the 
western portion of the field, viz., in the Ganespur river, about 2| miles west of the 
village Bargaon, at the western extremity of the Satpdhri hill. There are three 
coal outcrops in the river, dipping almost north ; between the two northern ones there 
is a series of various beds, in which I collected fossils and which foUow in ascending 
order (counted from the second to the third seam) thus : 

(a) Shales accompanying the coalseam, containing : 

» # 

Vertebraria indica^ Royle. 
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(i) Grcy sandstones above, with — 

(Jlossnpicris, up. (vr-ins not dintinct). , 
ip) A series of sandstones and. shales, without distinct fossils. 

{(1) A bed of grey shale, about 2 feet thick, with — 

(J lossoptfriH cornmnins, Fstm. 

(Uo^sapicriH (Digunlijolui, U^t. 

((?) Immediately above is a series of greyish-brown shales, somewhat sandy 
and micaceous, full of fragments of leaves : 

Gfossop/crin mi g mil folia, Bgt. 

QUmoplnu (lumudlca, Kstm. 

Glossiipl. ri’li/era, Fstm. 

(llonsiiplniK aiil lirophi/oideit, n. sp. 

StiHiiWfi : — like tlioso fj'oin tins Raniganj grouj), Itanigunj coalfield. 
if) Again grey shales with — 

fj/omiplerin cammunU, Fstm. 

{tj) GreeTii.sb shales without fossils. 

{h) Then a bed about 3 feet thick, of reddish-white hard shales, full of 
vegetable fragments, amongst which — 

I’crlchrmht UnUca, Itoylc. 

Glomiplcrh iniliiin, Scliiiiip. 

(/) At last saudy shales, with — 

Verli'liriirhi imlica, JloyK'. 

No fossils occurrc'd Avitli the two otluu’ outcrops at this locality. 

The higher horizons (Fajichets and Mahadevas) also did not yield any fossils. 

THE AUIIANGA COALFIELD. 

This coallleld, which lies to the west of the Karanpura coalfield, was surveyed 
by Mr. Ikdl,' w ho at tlu! .same time made a very interesting paheontological observa- 
tion, viz., that, several sju'cies of plants, hitherto considered as of lower-Gondwaua 
type, oecurrt'd in certain red shales of apparently Mahddeva age. I therefore visited 
this coalfield for the purpose of searching this interesting locality, among others. 

I. — Talcuir Division, 

A. — Talchir group. 

On the northern face of the Latiahar hill, about 1^- miles north-east of Tuppa- 
Latiahar, I canu! a(;ross an exposure of bedded rocks, about 8 feet high, reddish 
with yellowish-greenish tints, which on closer examination I found to contain 

■ Mom. GboI. Survey of ludio, Vol. XV, IH. 1, 1878. ‘ * 
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Talchir fossils. These beds are the Talchirs between Latiahar and Nowadih, 
described by Mr. Ball on pp. 56 and 57 of his report (/. c.), but the fossils were 
new I determined the following : • 

Efpiisetacfiou 8 stalks. 

Gangawopteru cy dopier oUor, Fstm. The typi‘ form PI. XII A, 17 ; XIII A, iig. 1. 

Gangamopt, cydopteroides, var. aubauricnlaia. PI. X A, PI. XITIA, 3, 7. The 

first fi^^uro (PI. X A, fi<r. 3) repn*st‘iits an entire leaf of small size, but with all the 
ehanieters of the s])eoies. 

Gangamopt, cyelopter, var. aHennaia. PI. XIII A, liy's. 4, (>. 

GauganiopL mjdopter, var. acuminata, 

Gangamopt. ryidopfer. var. cordifolia, PI. XIIA, 10, 18 ; PI. XllliV, fig*. 2. 

jSoggeralhiojms /ilstopi, Fstm. PI. XIII A, fig. 5. 

- Satnaropsia . — Winfred needs. — Like those from other localities. PI. XIIA. 

GangamopleriH in its various form.s is thus again here the predominant fossil, 
although the leaves are on the whole somewhat smaller tlian those from the Chano- 
basiii in the Karanimra coalfield. 

II. — Damuda DivrsroN. 

A. — Bardkar group. 

I examined the outcrops within this group at four different places ; om^ locality 
yielded a good number of fossils and jn-oved of groat int(?r(!st. 

I visited at first the Barakar outcrops in the small outlier to the north of Bdlu- 
nagar (at the eastern extremity of tlu^ field) about 2 miles distant. Mr. Ball 
describes this outlier on pp. 79-82 of his report (f. In the river close to north- 
west of the village of Dhurdhuria I collected fragmentary fossils from f.he out- 
cropping IhhIs in ascending order as follows : 

(a) From the coal seam : 

Fertehraria indicay Roylc. 

(5) From iron band above : 

Glmaopterh sp. — fraffments. 

(<?) From grey shales above this : 

Vertehraria indica, Hoyle. 

Gloaaopfcria cofimunis, Fntm. 

Near Murup, west of Balunagar, there are some outcrops in the Sukri river and 
adjoirmg ravines, close to the village of Dliubiajharan. 

I found only Vertebraria indica, Royle, in most of the layers, but previously, 
Mr. Griesbach had collected, apparently at the same j)lace, a few fossils, amongst 
which I recognised : 

Trizygia gpeciosa, Royle, 

. Gloggopteris communis, Fstm. 

Similar relations were met with in the southern portion of the field, near Tagul- 
dagga, in the Auran^ river and the tributary stream south-east of the village. The 
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fossil remains consisted’of Vertchraria indica, Roylc, only, though they were found 
in all the outcrops. 

Tlic bast and most interesting fossils were found in the outcrops in the Sukri 
river west of village Gurtur, north-west of Serak, in the eastern portion of the coal- 
field. I collected fossils at two places in the said river, and it will thus not be 
without interest to give an account of both separately. 

Tlu! first spot is in the Sukri river, to the west of Gurtur also, but closer to the 
village of Rajbar, about ^ mile north-cast of the same. The fossiliferous strata 
there (dipping south-west) are the following, in ascending order : , 

(1) Th<‘. scam is exposed on the right bank of the river covered by — 

(2) dark-gr<!y shale, about 2 feet thick and full of — 
rerivhruna indica^ Hoyle. 

The rest of the section is exposed .across the river, on the left bank, beginning 
ImjIow in th(^ river with the dark-grey shales (2), followed by : 

(3) Ijight grey shales, about di feet thick, containing ; 

Vvrti'hruriii iutlica, Hoyle. 

Vi sj). 

( t) Then follows a complex of shales, ironstone, ferruginous sandy shales and 
lerruginons sandstones, which all, no doubt, constitute the same bed, hut 
which may lx; subdivided as follows (in as(^onding order) ; 

(^/) llelow, brownish yellowish grey shales, .about 1 foot thick, resembling a 
similar shale of the Rarakar group from near Talchir, in tlic Talehir coal- 
field, full of fossils : 

I’frii'hrnriii 'nnhrn, llciyle. 

Sflmiiiicnra r/dinliinnifiiiii.i, Fst,in. — Fragments of the leaf sheath. 

(/ ctnnmnnifiy Kstin. 

(i/i)ss()p{er}s indiva^ Si'liini]). 

(ih)ssi>i)lri'i.s diiwud'ica^ b'shn. (PI. IV A, 1, llf^’urc.) 
rchff'ra, Fsiin. (PI. IV A, li^-. 1, lid't lioMirt'.) 

(UifSftojd, (t)np(.sl ifoha y 

(/>) Jirovvii aiul purple sandy ironstone band, with concretionary strilcturo, con- 
tainini; : 

(tios.S()///rris cowuftniisy F.^trn. 

(r) I'liis is succccdod by a greyish sandy shale with — 

ria hidfca, lloyle, iu a peculiar slate of prescrvatioij wliicli will be iioticel lit'rc- 
iiTtor. 

{(I) Tlu‘S(^ sandy shales pass into bedded somewhat ferruginous sandstones, 
with : 


(j loH.sopfer 'hs comm u n /#, Pstm. 
Glo{s{foj)f, indlcity Sehiiup. 
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(6) Light grey shales with Vertebraria GlossopterCa. 

( 0 ) Yellowish shales conclude the section above. . 

The second spot is also in the SuVri river, south-east of the former, about 
-4 mile west of Gurtur, where a good number of fossils were found, which proved of 
great interest. They were also at this spot taken from various beds, w'hieh follow in 
ascending order thus : 

(1) The lowest bed seen is grey sandy shale with : 

Fertehrarla indicay Koyle. 

(The coal seam lies somewhat more to the east dippinj^ below this bed.) 

(2) Above this, ferruginous sandstones with — 

Glossopteris communis y 

The veins of the leaves in this sandstone are of red colour and the whole has soniewhat the 
appearance of Kamihi sandstones. 

(3) A series of crushed shales of bluish-grey and brownisli colour, with ferrugi- 

nous sandstone at the base, and also interbedded with the same. 

The sandstones contain — 

Vertebraria indicuy Itoyle, in the same state of preservation as in bed 4c* of the previous 
section (in. IVA, ii^rs. 4, 5, 7-11 ; PI. VA, 1.) 

Glosaopterifi ronmunisy Fstm. — like those in the preceding bed. 

In the crushed shales were observed— 

Vertebraria indicay Royle, as above. 

Glos,s(fpteris communis y Fstm. 

G/oSHopL indicay Scliimj). 

Glossopt, damudicay Fstm. 

Towards the top, these crushed shales pass into — 

(3^/) lenticular layers of shales of light bluish -gn^y or reddish-grey colour, which 
contained a most peculiar association of jilants : 

Macrotfeniopteris fedde/niy Fstm. PI. I A 1. One large leaf. 

MacroUeniopi, daiueoidesy Royle. PI. I VA, ligs. 2, 3. 

Glossopteris communlsy Fstm. PI. IIA, figs. 1, 2, la, 2a. 

Giossopt, indicay Schirnp. 

Glassopl. hroionianay Bgt. PI. lA, figs. 2, 2a. 

Glossopt. damudicay Fstm. PI. lA, figs. 3, ;3a. 

Gangamopierisy sp. PI. II A, figs. 3, 3a. 

Plalgptepi/gium {Anotnozaniites) balliy ii. sp. PI. II A, figs. 4, 4ia ; 5-7, 7// ; 8 ; 8«, 4 ; m A, 
.» fig. 2 (leaflet iu upper right corner). 

RkipidopaU gingkoidcs, Schmalh. PI. Ill A, figs. 1, 2. 

CydopUga (?) dichoU)ma, n. sp. PI. Ill A, figs, 4; IVA, fig. 6. 

( 4 ) Again a ferruginous sandy band with — 

Gloaaopieria‘ communia, Fstm. — reminding again o£ Kanithi specimens. 

This collection of plants contains not only forms which are chiefly numerous 
in higher groups of the Damuda division, but also others which elsewliere are 
known from still *hig*her beds (Jurassic, in Siberia). Yet there seems from stratigra- 
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]»liical reasons no doubt, that this section exposes heds of tlie Bardkar group, as it 
was niapjMid and ftescril)ed by Mr. Ball for that part of the coalfield. 

The fossils ar<) described more in detail hereafter. 

B. — BfmiganJ group. 

^l'li(*rc ar(5 (tulcrojis at several places in the B-aniganj group, but they did not 
proAU* very rossilih'roiis. ’VYliile encamped at Murup, 1 visited the outcrops in the 
Sukri riv(!r west of 1'ubed (wbich itself is again west of Murup) ; but here no fossils 
weiv! foiiiid. I therefore examined other outcrops, r/c., in the«small area north of 
Taguldagga, in tluj river bed traversing that area from east to west. The outcrops 
dip Iktc to tlie soutli and the beds exposed below the coalseam were : close bedded 
I'rey sandstoiK!, grey sandy shales and grey carbonaceous shales. These latter con- 
lained numeiv.us fossils, but it was rather difiicult to secure good specimens, as the 
shabi (!roj)s out in tlie river bed itself and is soaked with water. I could detci’mine 
Ihe following fossils ; 

Srli i J^Vlin. 

I (‘rfi'hrarta indira, HovIf. 

ihnitcojdrH , Rov It*. 

(J /f>.s.s(t/)/(;rh a7if/ns/i/h/i(f, 

(i /ofifiupferhs ctmimrals^ Fslni. 

(Uo.Hsopfcris j F.sldii. 

Hiiuamic. 

The rock in wbieb theses fossils wen' containc'd vcjry much resembled that from 
the llaniganj b(!ds south of Tandwa, in the Karanpura coalfield, as well as that in 
the IS’ unia river, north-west of Asansol, having similar fossils, as also similar rela- 
tions with regard to the overlying Fanebet rocks; these relations in this coalfield 
are sulfieienlly described by Mr. Ball, pp. 82, 8.‘i eJ. seq. {1. c) ; from bis description 
it. appears that tlu're is no marked uneonrormity between these two grou])s. 

111. — TuANsmoNM. Bkus, like MAuadevas. 

It is in this coidlield that tin* interesting beds of apparently upper-Gondwana 
ag(', Avitb low('r-Gondwana fossils, were^first observed by Mr. Ball, who brought 
some fossils from the beds in ({uestion, including Vertebrarm, Glossopieris, Beco' 
pleris, pee.uliar scales and small seeds — fossils which up to that time were known 
from tlie Damndas only. Mr. Ball quoted this locality under the heading of ‘sMaha- 
deva Series”, {1. c. p. 89), but he did not assign the beds positively to the 
Mahadevas. It was thus of great interest for me to Visit the locality wlnmce 
these sjieeimi'iis Avt're procured. It is on the northern face of the Latiahar hill, 
north-(^ast of Tujiji-ljatiahar, close to the Talchir beds already mentioned. 

Pieces of this I'od shale were met with at once at the foot of the hill, especially 
in the ravines. Following them up the hill, they increased in size and number. 
Pctrographically they showed difi’erept varieties : some pieces tvere very fine grained 
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and tough, others soft and micaceous. Some pieces I ‘found adliering to a 
loose reddish sandstone of Mahadcva tyjHJ. At a certain horizoo, ahuut 30 or 10 
feet below the crest of the hill, the del)ris*of shales disappeared, so that it co\jld not 
have come from above this horizon. In following up that line below the crest of tlu* 
hill further to the cast, I arrived at a scarp, about 15 feet high, of sandstone iu sUn, 
apparently the same Mahadeva sandstone, of which the main j)art of the hill was 
composed, a coarse brownish red sandstone. Below it there was a bed of about 6 
inches of red shale of the micaceous variety and entirely the same as tlu' fossiliferous 
pieces found on the hill slope, so that, although at this spot T could not ohs(!rvc 
any fossils in it (it was badly accessible for work) I have no doubt that it represent- 
ed a portion of the shale bed from which the pieces lyiiig all over the hill slopij wer*' 
derived. It would thus appear that these shales are really iu close coniujction with 
the sandstone of the hill, which hears so close a rcsemhlaucc^ to Mahadeva sandstone ; 
I therefore include thoin under the section of my Transitional beds {supra, l*t. 1, f). 5). 

The fossils I collected included some forms in addition to thos<5 brought by 
Mr. Ball, so that the list of fossils from hero stands now thus : 

Scidzoneiini gondwatiensis, Fst.in. — A jiortion of Ihi* slii'atlt only, Inil. tlw (■oiniiiissutiil linos 
of tlio If'iillol.K, us well us their middle veins unt well seen. 

1 crlehnirid iitdica, Roylo — Usual form. 

Gdimi/j/rri.i vommuuiK, Fstm. 

(ipimi/iterlii iiuliai, Selump. 

Glosxoj/t.cr/x diimiiiJicd, l< sfm. 

Gmif/mKop/frix sp. — Sovoral siniill sputliulule leullets, with radiulin;' and anustomosin'c 
venutioii. 

Scd It.X. 

fpinged xi'i'dx. 

Similar relations, showing lower-dondvvana ( Damuda) plants j)assing into rocks 
of apparently uppor-Gondvvana (Mahadeva) age, tvere also obsiu'va'd by M r. llugh(*s 
in South Rewah, first at a place called Earsora (near B(di) in the Soluigjiur area, 
whore he collected several interesting fossils, prcservcnl in a red shali; vmy much 
resembling that from the Latiahar hill and amongst whiidi I recognized spi'citnens 
of Nuggeralhiopsis hislopi, Bunb. (Fstrn.). At another ))lace, viz., Daigaon on tlu' 
dohilla river, Vertehraria and G lossopteris occurred and yid the stratigraphical rela- 
tions demand for the Ixals of th(!s<5 places a higher posit ion than the Daniudas. It, 
was for these beds, which Mr. Hughes called Supra-JSardlcar.s that 1 projiosed a 
scparajte division, viz., TramiUonal lieds' and I see that iu his last rc[)(»rt Mr. 

Hughes ® concurs in my proposal. 

• 

THE HUTAR COALFIELD. 

Further to the west, traversed by the Kocl river, lies the. llutiir coalfield, which 
also was surveyed and described by Mr. Ball. The relations here are somewhat 

' Flora of S. Rewnh. Pal. Tml.: (iondnrfna Kloni, IV, 1, 1SS2, p. 5. 

• Melu. ll. S. 1., XXI, Pt. 3. p. 72. [Suo bifvu, i.ot.,' 2 o. 58.] 
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(lilTercnt from tlmsc in tlic prooodinfj coalfields; we do not find here the Raniganj 
H'roup, hut on tho other hand there arc representatives of the Karharhari beds to he 
met with, ' 

I examined first tlie outcrops at the northern margin of the field, south of tho 
village Nowadih, close by the road which leads in a directly south(?rn direction from 
Daltonganj. Af. this nortlujrn margin the coalbeariug strata are in contact with 
the Talehir rocks. About 2| miles south of Nowadih the road crosses a streamlet, 
wliiedi joins tlie Snpuhi river (this lattfir falling into the Kocl river 1^ miles to 
tlu! eastward). In this streamlet tho seams crop out. Following up in a northern 
diitudion from lh(^ crossing of the road, at first several outcrops arc found between 
massive sandstoiuis, with a southern dip; here mclica, Royle, only was 

found. 

Further on (northwards) quite close to the junction of tho coalhearing rooks with 
tho ^Palchirs ther(! ar(i some other outcrops of strongly carbonaceous shales, in which 
the following fo.ssils occurred : 

(i(ni(jamo]ifrri,s rf/rlopfvroidcfij Fsl.m. 

(hinffnuiopi. V If do pier, var. tiUeniutia. 

These (;arb()na(!eous shales pass Avitbout break into strata Ixdonging to the Tal* 
ebirs and an; conformable with them. Here the following fossils wcire observed : 

Af/ w hetaevo uh d< ms. 

(invpomopirris ci/dttpirroideSj Fsim.; the typical form. 

GanfjamopL vjfdopf. var. stihaKncKlala, 

Thus it appears that at this place there is a sequence of tbr<x‘ difl'crent groups. 
If the last mentioned belong to the Talehir group, tlnm tho carbonaccious shales in 
closer proximity to them iiost probably represent the Karharbdri beds, Avhilc the higher 
outcrops (with Vei'lehrarla itidicn) would have to be considered as i’ei)rescnting the 
Rardkar group. Tln'so relations were, however, observed in this part of the coal- 
field only, while the fossils from the other outcrops indicated ratluu' the Rarakar 
group. 

To the cast of Nowadih, hut also clo,se to the northern margin of the field, at 
the village llutar, tlurrc arc again some coal outcrops in a streamlet ; they arc also 
aj)pai’cntly in conformity with the Talchirs there, but the fossils procured were only 
very few and fragmentary, representing — 

EquhrlareoiiH stnm (Vhyllolheca ?) 

Glosxoptrn* Kj). (comp, commiiniit) , , , 

SO that it appears safer to consider these outcrops rather of Barakar, than of Karhar- 
bari beds, in spite of their closeness to the Talchirs. 

Somewhat better- fossils were met with in the eastern portion of the field, near 
the south -('astern margin, at tho confluence of the Dauri and-Ghorsum streams, 
north of Saidope village. There is a good display of beds ; at the bottom of the 
section, chjsc to the river surface is coal, over it lies coaly shale, then grey sandy 
shales, above w hich follow sandstones of yellowish and reddish cdlours. 
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The fossils occurred, in good numbers, in ihe black coaly ’ shale above the coal 
and the following could be recognised : — • 

Equisfitaceous stems . — Very nunicroxis (probably I'ki/llolheca). ’ 

Glossopteris indicn, Sebimp. 

Glossopteris damudica, Fstm. 

Coniferous htanch, like Vollzia. 

These coalseams also belong, according to the fossils, to the Damuda division, 
and with regard to the stratigraphy, to the Bardkar group. 

I visited also the outcrops, near Mundul, on the southern margin of the coal- 
field ; close by the road from Daltonganj and near the Koel river ; hut did not find 
any fossils there. 

The last visited were the outcrops in the Satghuria river, rujar Bijka, at the 
north-western margin of the coalfield ; here Vertehraria indica, Royle, occurred in 
grey shale in one of the higher outcrops. 

Tlie interesting occurrence of Talcliir, Karharhari and Bardkar fossils in succes- 
sion is thus limited to the outcrops close to the northern margin south of Nowadih, 
while the other outcrops show only characters of the Damuda division (Bardkar 
group). 


THE DALTONGAN.T COALFIELD. 

To the north of the Hutar coalfield, or about 50 mihvs west of Hazaribagh, is 
situated the Daltonganj coalfield, traversed by th(i Koel and Amdnat rivers ; the 
former in the central and western and the latter in the .eastern portion of the fichl. 
The greater portion of the Gondwdna <area is oceu})ied by Talchir rcx'ks, hut no 
fossils have been found in them, ueii her by Mr. Hughes, wlio surveyed tin; coalfield,’ 
nor by myself. In the middle of it there is a considerable coalfield, and according 
to the fossils I collected these measures belong to the Karharbdri beds. I cxfimincd 
the chief outcrops of the coalfield Avith the following results. 

1. — OuTCHOPS AT SlNGRA. 

Close to the junction of the Koel and Amdnat idvcrs, near the village Singra, 
where mining is carried on to some extent, about 5 miles north of Daltonganj, ther(5 
is in the bed of the Amdnat a good exposure of the eoalbearing rocks, consisting 
of sandstones and sandy shales, with outcrops of three coalseams, which in this 
description I shall distinguish in ascending order as 1st, 2nd and 3rd seam. 

The base of the section (below the 1st seam), close to the river surface, consists 
of a series of sandy micaceous grey shales, which, on the whole, are unfossiliferous, 
excepting a band almost at the base, in which leaf impressions occurred, amongst 
which I could determine the following : 

Gangamopteris cyckipter aides, var. atlennala. 


■Mem. Geol, S. India, Vol. VIII. Pt. 2. 
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(tlosDojilrriii romArunis, Fstrn. — Largfi loaves. 

(lldssdpicris ivilina, Seliimj), 

Tlif! stratum imracdiaUily above', this TmmI contained root-likej impressions travel’s- 
inf? the rock in various directions; in sonu; cases they appeared to me to he of 
Verlchrarm. Above this lied ]i(!s the first coal outcrop. 

Upon this follows a series of sandstone.s and shah's, withoutany trace of fo.ssils, 
underlyiuf? the second siNam. 

Above this second scam lii^s a stratum of grey sandy shales, with a hand of hard 
and light, grey shale. 

The third seam, which now follows, is not exposed in this siudion on tin; river, 
hut a little furt,h(*r to the south, wlnu'c in a soft, tine shale, of grey colour with red- 
dish tints, above this scam, the following fossils rvere found: 

! rrlrhrni'ia indirn, Royltu 

A(i(/f/f‘rtff///op.si,s IJiinlt. ( Psini.) — N lunurous. 

Wi/ifff d [Samuroji^ ts ponuiht ^ lleur). 


Though tln^ fossils of this seam are not quit*' decisive, yet I think th(;y belong 
togc'i.her with those of the 1st si'am to the K-irharhjiri horizon, exhibiting relations 
similar to thos(> of the 1st and Mrd coalsearns in the Karharhari coalfn'ld. 

'J'h(' Karharhari character of the f(i:<sils is howi'ver more distinctly exjircs.sed 
in another outcro}) to the north of Singra. 


2 . — OUTCKOl'S AT RaJIIKKA. 

Tlu'r*' are other outcrops, near Rajhera, about 41 mih's north-wi'st of Singra, 
which j ieldi'da good number of fossils. In a stream bed south of Rajhera the out- 
croj) consists at first of sandstoni's like thus** above the lirst seam at Singra. Below 
these sandstones there are grey micaci'ous sandy shakes about 5 feet thick and in 
about th(' luiddh' of them tlu're is a hand of dark gicy coaly shah', which breaks 
irregularly Avitli somewhat a spheroidal structure, and Avhich, I think, ri'presents the 
first (lowest) seam at Singra. In this dark shale hand numerous fossjls oiaturred, 
Avhich on the whole w(?re A'ery well preserved and which represented the folloAviug 
spc'cit's : 

(.lioK.Kip/i'rin fiimmiiiiis, Fstm. — Sonto very large leas’es. (Pf XIV A, fig. 7.) 

G/ox/i(i/)lrriii ini/ica, Seliiin]). — Also large forms. ** 

(i/imo/j/rris (hvlpiiuix, Fstm. — hiko those from (he Karharhari <‘oulliel(l. 

(litiKjiiiiwplerh ci/clopteroidc's, Fstm. — The ty))ieal form. (Pi. XIVA, ligs. 1-t.) 

(iaiitpimiip/. (^/r/optcr, var. xufMuriculufa. — One sjxieimen with doubled up margin. (PI, 

'xrvA.iig. r..) 

GiitifliitHi'p/. ci/c/ojiltr. var. atlenuata. (PI. XIV .’V, tig. (t.) 

Samaropxii (eoiiip. parouhi, Ileer.) — Like those from tlu; Karharhari l)eds. (PI. XIVA, 
ligs. s, y.) • • 
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Coniferous brancfilct (='^ I'o/.fcta), 

There is hardly any doubt of the Karliarhari character of these’outcrops. 

Other outcrops occur east of Rajhcra which however did not yield many distinct 
fossils, except : 

E/jii iseiaceous stems. 

Giussojj/eris eommnuis^ Fstin. 

In synte of this, T think there can 1 k‘ hardly any doubt that the coalbcarin" rocks 
of the Dalton^anj coalfield belong to the Karharbari horizon, and that the Dalton- 
ganj coalfield itself is an analogue of the Karharbari coallicld. 


IIAMKOLA AND TATATANl COALFIELD. 

To th(! west of the lliitar <!oal(icld lie the Ramkola and Tatapiini fields in the 
eastern y)rolongation of the great South- Uowtih Gondwana basin. 

The Ramkola and Tatapani coaltiold w'as surveyed by Mr. (iricsbach,^ who col- 
lected a good number of fossils from the various horizons of the lovver-Gondwflnas. 
I reported on these fossils in 1880. Mr. Griesbaeh distinguished strati grajdu call y 
the Talchir, Barakar, Ironstone, Raniganj and Fanchet groups of tln^ lowcr-Oond- 
wiinas, and the Miihadevas. 

As an interest-ing fac/t, 1 had then pointed out (/. c, p. 00) that in this area 
again the close palaiontologi(;al relation of tlie sc'veral grou])s is ch^arly illustrated, 
especially with regard to the Raniganj and l*anehet groups ; for there w'crc fossils 
from several localities, which for tlnmisclvi^s would rather indicah; the Raniganj 
grouj), while from a stratigraphical yxnnt of vicnv tln'y secerned to be in the Panchel, 
horizon. 

Another [)ointof interest was also noticc^d (/. c. p. 00), vis., the numerous occur- 
rence of Schizoneiira ijondwaHeim.'i, Fstm., in beds assigned by Mr. Griesbaeh to the 
Raniganj group; it occurnid in similar ro(hs and under similar circumstances as in 
the Raniganj group of the Raniganj coallicld, (bus yielding satisfactory proof in 
favour of Mr. Griesbach’s grou])ing. 

As my iltay in this coalfield was but short 1 have nothing to add of import- 
ance. 


THE SOUTH-REMAU GONDWANA BASIN. 

The fossils of the great South-Rcwah Gondwana basin, which had been so far 
collected by Mr, Hughes during the ])rogress of his survey were, d(!sc,ribed and 
figured by myself in 1882.'* There were many intcu'csting forms; amongst others 

' Mem. GcMil. Survey of Intlia, Vol. XV, Ft. 2 
' Ilec. Geol. Survey of India, Vol. XIII, Pt. 1, ]>p. do c.t .serj. 

^ 'J’lie FoHsil PJoHi of Ihe Gondwana System, Vol. IV. Pt. 1, Ptilmont. Iiidica, Ser. XII. 
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the fossils from Parsora near Bdi, and Baigaon (/. c. pp. 5-7), which of them- 
selves indicate ^a lowcr-Gondwdna horizon, while strati graphically they occupy 
a Ijighcr liorizon, and belong to the section “ Transitional beds ” described before ; 
I see that in las recent report (Mem. Gcol. Survey India, XXI, Pt. 3), Mr. 
Hughes places also some other localities in this category. 

In addition to tlic illustrations already given in my former paper I figure now 
a specimen of Vcrlehmria indica, Royh;, wliicli is so far interesting as coming from 
Talcliir rocks ; it was collected by Sub- Assistant ilira Lai (in 1882), in fine light 
yellowish gre(!n sliahi, bcilonging to the Talchirs, in the river bed south of Behia- 
Bargaou, ] 8 miles north-east of Anukpur (26 miles south-east of Sohagimr). The 
specimen is figured on PI. XIIIA, fig. 8. 

I visihal also tlic outcrops in the Umaria coalfield near Umaria-Kalosar, in the 
western j)ortion of the Rewah basin, where I collected ; 

J’irtrhraria Iloylo (below coal). 

( / a luj a m o p / e/v*.s' cyclop t c ro i d t 's , l<’s t ni . 

.A'of/(/crnl//i(fpiii.s hhlopi^ Fstm. 

These fossils seem to me to indicate tin; Kaharhari horizon but Mr. Hughes 
has not distinguished them from the Barakars in his description of these coal- 
fields. 

From Umaria I passed on to Kouria (to the north-west), whence I visited the 
outcro])s of f lic Jabal]»ur grouj) in f.he Machrav river, near Bansa, north of Kouria. 
The beds exposed th(!r(i tsonsist in ascending order, of (a) sandstones, (b) light shahs 
(yellow and pur{)lish), (c) sandstones, and (d) hlack shales. I collected a few fossils 
in both kinds of shales : riz. («) in liglit shah.‘ : 

PoddzamilcH lanceolalu,s, L, and 11. 

Arnncanlcn aiU'lienns, Kslin. (scales). 

Jiraclijiiiliyllum mawmillare, bgt. 

(h) In black shale ; 

(ileichenia rciraheiMu, Fstm. (fragments). 

Vodozamdes lanceolutus, L. and H. 

AraiiciirUeii ciUe/tensii, Fstm. (scales). 

Bcldnoslrolius ea^/ianxu», Scliimp. * 

lirach iiphyllum mammiHare, Bgt. 

As the same fossils from the Jabalpur group and from the same locality have 
been already described, partly in my Jabalpur Flora,* partly in the Flora of 
the South-Reuaih Goudwana Basin {1. c.), I shall not include them amongst the 
fossils to be described here, so that the descriptions refer only to the fossils of the 
fii-st named four coalfields. 


* Fossil Flora of the GondwC^im System, Vol, II, Pt. 2, Palceout* lud., Ser, XL 
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LIST OF LOCALITIES ACCORDING TO GROUPS. 

I think, it will be convenient, to give hero a list of the vaiious localities at 
which fossils were collected, arranged according to the different groups, so that 
when hereafter the various localities have to be quoted in connection with the fossils, 
they can easily be found. 

I. — Talchir DiyisiON. 

A. — Talchir group. 

Behia-Bargaon, 18 miles north-cast of Anukpur, which is 20 miles south- 
east of Sohagpur. Colhict. Hira Lai, 1880. — Quoted here again on account 
of the specimen of Vertebraria indica, Royle, which was mentioned already in 
my South-Rew'ah Flora {1. c.); but the figure of which is given here for the first 
time (PL XIIIA, fig. 8). 

Latiahar hill, northern base of ; 1 J miles north-east of Tuppa-Latiahar, suh-divi- 
sion Paldmow, Lolu'irdagga district, Auranga coalfield. Collect. Fcistmantol, 1881. — 
Fossils quoted already on a previous page ; contained in soft, sandy rock, reddish, with 
yellowish and greenish tints. A new addition to the fossils of the Talchir group. 

Notoadih, stream south of, at the northern margin of the Ilutar coalfield, 
close to the road which leads from Daltonganj southwards. Collect. Fcistmantel, 
1883. — Fossils (sec above) in grey-brownish, earthy, somewhat sandy shale. 

Itikha, 2 miles west-north-west of; in Chano basin, (iastern portion of the 
Kdranpura coalfield ; in the river formed by the junction of the Liinmga and Tordiig 
streams, about 16 miles south-by-wost of Ilazaribrigb. — A few specimens were 
originally collected by Mr. Ilughes and figured in my Flora of the Talchir and 
Karharbari beds. All the specimens figured in the present memoir wore colleeted by 
myself in 1881. 

B. — Karharhdri beds. 

Nowadih, same locality as above under Talchir group. Fossils in black somewhat 
micaceous shales, immediately above Talehir roeks. Collei'.t. Feistmantel, 1883. 

Bajhera, south of, in the Daltonganj coalfield ; in grey sandy and dark carbo- 
naccous shale (representing the first coalscam). Collect. Feistmantel, 18‘>3. — 
Fragmentary fossils occurred also in outcrops east of this jdacc. 

Singra, in Daltonganj coalfield ; outcrops at junction of Koel and Amdnat 
rivers, about 5 miles north of Daltonganj. Collect. Feistmantel, 1883. — Fossils in 
grey sandy shale, below Ist scam. Also, at the same locality, above 3rd seam. 

Vinaria coalfield, outcrops near U maria- Kalesar, in South Rewab. Mr. 
Hughes has not separated these coal beds from the Barakar group. 

II. — Damuua Division. 

A. — Bardhar group. 

Ardpura, near, in Ghui river; 1 mile south-by-east of Jugra, 11 miles south- 
west of Hazdribdgh, north-eastern portion of Karanpura coalfield. Collect. Feist- 
mantel, 1881. • * 
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BUhanpnr river. Hi miles south-east of JJalumath and 1 mile north-west ot 
lielwadiii viJJag’t^ north-western part of Kdranpura coalfield. Collect. Eeistmantel, 
1881. 

Bdlimftgar, outli<!r, at the north-eastern extremity of and 1^ mile to the north 
from the Auranga coalfield, Paldmow, Lohdrdagga. Collect. Pcistmantel, 1881. 

Jlnhir, oufitrops at, in the Hutdr coalfield, south of Daltonganj co-alfield. Collect. 
I'’ei8tmant(‘l, 1883. — Fos.sils in earthy, somewhat sandy, dark grey-brownish shale, 
not yery distine.t. 

Juguldayyit, south and .south-ea.st of (about ()| miles east of Tuppa-Latiahar), in 
Auranga river and eastern aflluent ; Auranga coalfield. Collect, l^’eistmantel, 1881. 

Mump, wi!st of, in Sukri river ; northern margin of the Auranga coalfield 
(Mump is 1-J miles west of Balumuth). Collect. Crieshach, 1878, and Feistmantel, 
1881. 

Nowcullh, ahov(’. the Karharhari beds of the same locality (see mite), Uutar 
coalfKild. Collect. Feistmantel, 1883. 

Saidope, outcrops north of, at the confluence of the Dauri and (Ihorsuni 
streams, in the llutilr coalfield. Collect. Feistmantel, 1883. — Fossils in black coaly 
shale, 

Satgharia river, outcrops in, east of Bijka, north-western part of the llutuv 
coallield. Collect. Fciistmantel, 1883, 

Sukri river, east, slightly north of Riljhar, at about the j)laee where the road 
Irom Gurtur to Riljhar crosses the river ; north-eastern part of the Auranga coal- 
field. Collect. Feistmantel, 1881. 

Sukri river, ^ mile w(“st of Gurtur, also about f mile south-east of Rajhaj*^ 
north-eastern ])arl of the Aurangii coalfield, north-west of Serak ; Lohardagga. 
C(dlect. Feisimanti'l 1881. — Yielded very interesting fossils. 

li. — Ironstone shales. 

Jaiuiujor, in the South-Karanpura coiillield, on the Naikori river, about 2.5 
miles south of llazarihilgh, close by the road to Ranchi. Colhict. Feistmantel, 1881. 

C . — Itaiiigmij group. 

Burgaon, 2i miles west of, in Ganeshjnu' river, below Nuwada village, Ktlran- 
pura coiillield (Burgaon itself lies at the Satpahri hill). Collect. Feistmantel, 1881. 

Jaguldoggo, inlyer 1:} niile north of, in the Auranga coalfield. Collect. 
Feistinantel, 1881. 

Tondwa, 3 miles south-east of ; in the Garhi river, Karanpura coalfield. 
CoUect. Feistmantel, 1881. 

III. — Tkansitional Beds. — {Like Mdhadevas.) 

Latiahar hill, northern face of ; close to the crest of the hill, in the Auranga 
coallield. Collect. Ball, 1877, and Feistmantel, 1881. — Fossils' of' lower-Gondwana 
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type, in red shales, stratigraphieally and pctrograjdiically of upper-Gondwdna 
appearance. • 


DESCRIPTION OF THE FOSSILS. 

The fossils to ho described liere are not very numerous, but still not without 
interest. As they come from deposits similar to others already described, it is only 
natural that many resemble those previously noticed and illustrated. 


PLANTiE. 

A.— CRYPTOGAMiE. 

I.—TTEBIBOrnYTA. 

l.-l':(lVI8ETACIiyK. 

Genus : SCHIZONEURA, Schimp. and Moug., 1841. 

Fcistmaiitpl : Gondwiimi Flora, Vol. Ill, I't. 2. ]». T)!). 

There is nothing to be added to the general remarks, as contained in my above 
work. 

SCIIIZONEURA GONDWANENSIS, Fstm. 

187G. FeiHlirmntol : Hoc. Geol. Survey of Imlia, Vol. IX, p. (U). 

1880. (londw^iiji Flora, Vol. Ill, p. 01, and nuiuorouH 

1882. Flora of th(‘ Souib-Rowiili Gondwtfua IluKin ; this Vol., Pt. 1, p. 21. 

This species, the only one as yet found in India, has already been fully 
described and illustrated in previous memoirs. Its occurrence hero is however of 
interest with regard to the geographical distribution of the species, again illustrat- 
ing the fact that it is not limited to a constant horizon, as it occurs in the Barakai 
group and passes even into the upper-Gondwdnas ; still it prcdominati's in the Rani- 
gan j group ; wherever it occurs in this group it is as a rule very numerous. 

In the present coalfields it occurred rather numerously only in Ramkola and 
I'atapdni, whnre Mr. Gricsbach collected several good sj)ecimcn8; here it fills tlu; coal 
shale of the Pv-anigani group as numerously ’as it does in the Raniganj field; the 
specimens arc in layers one over the other, preserved as leaved stalks of various sizes, 
and as single leaves. 

Occurrence, a. Bardkar group. — Sukri river (west of Gurtur), cast-by-nortb of 
R.'ljbar, north-eastern jwrtion of the field : only fragments of the leaf- 
sheath. 

b. Baniganj group. — In the Garhi river, 8 miles south-east of Tandwa, Kdran- 
pura coalfield : not very numerous. Also in the inlyer 1 .} mile north of 
Jaguldagga, in the Auranga coalfield. Also in the Ramkola and 
Tatapafii coalfield. 
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c. Transitional bads, — Northorn face of ilie Latialiar hill, Auranga coalfield. 
OnJj' fmgments, hut thei'c is no doubt about their l>elongii)g to this 
species, tlic commissural liifes of the loallels, as well as their middle 
veins being well seen. 

If we now remember that this species also occurs in the Karharbari beds (Kar- 
harbari a>id Mohpjini coalfields) and in the Panehet group (llaniganj coalfield), 
then wc have a distribution of it through almost the whole lower-Gondwdnas ; and 
in one locality we also find it in the Transitional beds (like Mahadevas). 


Genus : TRIZYGIA, Hoyle, 1834. 

1834r30. Koyle ; Botany and Nat. Hifit. Him. Mts., p. 431. 

Tkizvgla spbciosa, Hoyle. 

1880. Foistmantol : Gondw^na Flor. , Vol. Ill, p. 69 and flfijures. 

Amongst the coalfields now under notice i ‘ was only in the Auranga coalfield 
that specin ens of Tr'izyijia spedosa, Hoyle, wen collected ; they do not however call 
for any further remarks upon the s]iecics, being identical witli those known pre- 
viously; the occurrence was however of interest to complete our knowledge of the 
geograj)hical and stratigrapliical distribution of the species ; for wo know it now 
from almost all the Lamuda valley coalfields, from the Auranga field, from the 
South-Howah and the Sa(])ura basins, and to the south it is known in the Talchir 
(•(jalficld. As regards geological range, it is known from the Bardkar and from the 
Raniganj grou])s. 

There is no esstmtial distinction between the Raniganj and Barakar forms ; both 
show the characteristic “ three paired ” arrangement of the leaflets, tln^ same distri- 
hutwn of veins, &c. Amongst the speeimens originally collected from the llani- 
ganj group of the Ranigan j field and from the Barakar group of the Talchir coal- 
.eld there appeared a certain difference in size; but later discoveries have shown 
that this forms no substantial distinction. 

Occurrence: Barakar group : Auranga coalfield in the Sukri river, west of 
Murujt. (Gnesbach, 1878). 


Genus ; VERTEBRARIA, Hoyle, 1834. 

18.17-39. Rojlc : Botany and Nat. Ui.t. Him. Mia., p. XXIX * PI. II, figa. 1-7. 
1880. IViatmaiitel : Goiidwuuu Flora, Vol. Ill, p. 71, et srq. 


Veutebrarta indica, Hoyle. 


PI. IVA, figs. 4. 5, 7-11; pI VA, fig. 1; Pl.XIIlA, 
fig. 8. . 


1880. Feistnmntcl : /. c., p, 72 aud figurea. 

This species was found in the various coalfields under consideration, under like 
circumstances as elsewhere ; also the various forms were tile same as previously 
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observed, without yieldinj? any further characters for properly determining the true 
nature of this somewhat mysterious, though very abundant fossil. , It occurred in 
several horizons, beginning with the Talchits up to t he 1 ransitional beds (like Mdha- 
devas). 

The mode of preservation in one loeality deserves special notice, viz., from the 
Bardkars in the Sukri river west of Gurtur, Auranga coalfield. Here the harder 
substance of the plant is replaced by a brown-red mass (apparently hydrate of iron) 
while the softer tissue disappeared, whereby the cross-sections of the plant ajjpear 
on the reddish grey rook as star-like markings witli 6 — 8 points, while the longitudi- 
nal sections appear as three red longitudinal lines, connected at intervals by cross lines 
(see plate IV A, figs. 4, 5, 7-11). Others again show very well the rootlet-like nature 
(PI. VA, fig. 1). 

Occurrence : Talchir group : Behia Bargaon, 18 miles north-east of Anukpur, 
South-Rewah (PI. XIII A, fig. 8). 

Karharbdri beds . — Outcrops at Singra, 5 miles north of Daltonganj, Daltonganj 
coalfield. 

Bardkar group . — Ghui river, 1 mile south-south-east from Jugra, near Ara- 
hura, and in the Bishanpdr river, 3^ miles south-east of Bdlumdth, both in the 
Kdranpura coalfield. Outlier north of Baldnagar, at north-eastern corner of 
Auranga coalfield. Sukri river west of Murup; near Jaguldagga; Sukri river west 
of Gurtur and oast-by-north of Rdjbar (PI. IV A, figs. 4, 5, 7 — 11 ; V A, fig. 1) in 
the Auranga coalfield. Satgarhi channel cast of Bijka in the Hutdr coalfield. 

Ttanigmj group , — Garhi rivor, 3 miles south-east of Tandwa in the Kdranpura 
coalfield. Ganespur river, west of Burgaon, the same coalfield. Inlier If mile 
north of Jaguldagga, Auranga coalfield. 

Tramitional beds . — Latiahar hill, Auranga coalfield. (Also from South-Rewah 
at Daigaon.) 


2.—F1L1CES. 

a-CyATHEACILffi. 

Genus: CYATHEA. 

Cyathea comp, tchiuatcuefi, Smalh. 

•■'t* 

1880. Fcistniantel : Gondwrfna Flora, Vol. Ill, p. 75. 

I have in my above work referred several specimens from the Bardkar group of 
the Talchir coalfield to this species, which was described from the Altai mountains . 
and I have there sufficiently discussed its relations. 

At present I refer to the same species a fragment of a pinna that I collected 
in the outcrops in the Garhi river, 3 miles south-east of Tandwa in the Kdranpoxa 
coalfield. The outci’ops are in the Raniganj group. 
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- TjENIOPTERIDE.®. 

' Genus : MACIIOIWIOPTERIS, Scliimj). 

This f'onus is here nspresented hy two spt^eics, both of which are of some inter- 
est, especially with regard to the geological horizon in which they occurred. 

Macrot^nioptbris danteoides, Jloyle, sp. PI. IVA, ligs. 2, 3. 

1S80. F(M.stnuinioI : Gondw^iia Flora, Vol. Ill, p, 88, and fi^urrs. 

There art; a lew fragments of a MacroUeniopteris, which from the characters of 
their venation have, I think, to he referred to the above species. The two figures 
now given would rej)re8(mt the toj) ])ortion of the leaf. 

Its oe(au‘rene(! in three geological horizons is rather interesting. 

liurdkor group : Sukri river, west of Gurtur, Auranga coalfield (the figured 
sp(ieimens) ; it occurs here iji very light-grey shales with bluish and reddish tints, 
tog(!thei‘ witli the next s{)oeies and with some other more recent looking forms. 

Ironstone shales : in the Naikori river, near Jainagar, South-Karanpura coal- 
field. 

Jtanignnj gioup : Inlier 1} mile north of Jaguldagga, Auranga coalfield. 

MaCRO’IVENIO PTERIS PEDDENl, Fstm. PI. I A, fig. 1. 

|]S8(). Fi'i-slniaiikd : Gontiwana Flora, Vol. Ill, Pt. 2, p. 89, 

J have jn'cviously figured several specimens from the Kamthi (Kdmpti) area 
(Kamthi-Jlaniganj group) and from the llanigauj group of the South-Rewah (iorid- 
Wi'uia basin. I now givt; a figure! of a good siztid sjMicimcn, although not eomphito. It 
measures nearly 10 ine-hes in length and about 5 in breadth. But we can easily 
restore the s]>ecimen at the toj) to about IJ iiiedies more; whil(! the lower portion 
would allow of much more addition if we suppose as probable that the base of tlu! 
leaf was formed souujvvhat as in MacroUeniopL dana'oides, Boyle, sp. It recalls very 
much cerfaiu sj»e(!ies of MiicroUenhpteris from the- upper-Gondwanas (Bdjmahal 
group) ; but the characters of the veins are different. In the Bamuda and Panelu't 
Flora (/. c., p. 00) I have given the scqvuineo of the various related forms of Mac- 
roheiiiopteris with regard to the closeness of the veins, and there Macrot. feddeni 
a})])ears last, hut one. The veins are very wnill represented in the present figure. 

It has hitherto bet!n known only frem the Kamthi-Raniganj group ; tlv*' prescint 
sp{X!inu!n comes from the Barakar group, so that, like Macrot. danccoides, it occui’s 
throughout the Datnuda series. 

In India it does not occur togetlicr wdth upper-Gondwdna plants ; but it does 
so in further India, in the eoalhearing series of Tong-King, whence it was identified 
by Mr. M. It. Zeiller^ and described in a paper on fossil plants from those coalbcar- 

’ Exaini'n do la Floro Tossilo do8 CouoIioh de Charhon du Tong-King : par M. K* Zeillcr, Ingenieur doR Mines, 

(Kxtr. dos AiiimleR dos uiiuoH, livr de yepteiubre-Octobre 1882). 
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ing beds, in which upper-Gondwana and lowcr-Gondwana species occur together wdth 
European rha;tic forms. 

Occurrence : Bardkar group : Sukri tiver, west of Gurtur, Aui’anga coalfield, 
Lohdrdagga (FI. I A, fig. 1). 

c.—DICTYO TsBNIOB TBRIDE. E, 

This is the most numerously represented family of ferns in the lowcr-Gond- 
wauas, containing all the various species of Glom>pteris whicli is so very numer- 
ously represented in the Damudas, and occurring also in the Talchir-Karharh/iri 
beds. 


Genus : GLOSSOPTERIS, Bgl. 

1828. liroiigniart : Hist, dos vCjJT. fossilos, ]). 222. 

1880. Gondw^iut Flora, Vol. Ill, Pt. 2, ]»]). 04 vt my. 

A complete series of tlu! s|)ccies of this genus is given in my above work ; 
where I grouped the various heaves in several sections, (.(specially according t(» 
the chfiracters of the net-venation. I have also pointed to the interesting cir- 
cumstance that the fructification appears in three dillerent states, viz., in longi- 
tudinal rows of 80 ri (India), along tin* veins (Australia) and along Ihe margin 
(India), wMiich by analogy with living ferns would represent as many dilTertmt 
genera, helongiug even to (juite dillerent families. As however tlnj Iructilication 
was not in all cases veiy certain, and us tin; fructification Avas not exhibited in 
all the various forms, I did not attempt any generics sesparation, hut left all the 
leaA'^es under the g(meric name of Glossopleris, indicating tin* mode of fructification ; 
with the i-esj(ective speci(,'S. 

There is not much to be added to th<( various speei((s as })reviously described, 
and I shall (piote them chiefly with regard to their distribution, both geograjdiieal 
and stratigraphical. 


a. — Narrow-leaved forms. 

GlOSSOPTKIUS ANGIISTIFOLIA*, Bgt. 1*1. VA, fig. 5. 

1880. Ft*isimantul : /. f., ]». 105, tVr., uihI li}xurfs. 

It Av'ds in this species that the fructification appeared to me to be marginal 
( rteris-like) ; some specimens from Raniganj at least seemed to exhibit this. 

Occurrence: Bardkar group: Sukri river, west of Gurtur, Auranga coal- 
field. 

Ironstone shales : Naikori river near Jainagar, South-Kdranpura coalfield. 

Ban igavj group : Ganespur river, west of Burgaon, Karanpura coalfield (I’l. 
VA, fig. 5). 
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Glossopteuis FORMOSA, Fstrn. 

1880. Feist mantel : (5ondwana*Plora, Vnl. Ill, Pt. 2, p. lOfi and fii;. ’ 

Li shapes it resembles the former species, but tbe nets are much wider. It 
fej)resents Ghsaopt. retifera amongst the species with wide nets, wliich will be 
mentioned ber(‘aftcr. It was originally described from the Raniganj group of th»^ 
llaniganj (;oalli(dd ; later it was discovered in tbe Ramkola coalfield and in the 
Soutli-Rewab basin ; we now have another addition to its distribution. 

OccarretKio : Maniganj group : Garhi river, 3 miles south-east of Tandwa, 
Karanpura (coalfield. 


)3 — Forms loith narrow nets. 

Tliis group (ronfains some of the most frequent species of Glossopteris and at 
file same fiirn^ two of the species with fructification. 

(InossoPTEius eoMMi'Nis, Fstm. PI. II A, figs. ], 2, 1«, 2</; PI. XI, figs. C, 8; 

PI. XII A, figs, 1, 56, 6«. 

1880. F<*islTn{iiitt‘l : Gondw&nu Flora, Vol. HI, Pt. 2, p. 98 and fifj. 

Tliis is tbe most geiu'i'ally distributed species of Glossopteris ; on some speci- 
mens from tbe Njlirpiir an^a a fructification was observed consisting of sori arranged 
in longitudinal rows. Amongst tbe numerous specimens from the j)resent area no 
rruetifieating specimens were found, but some interesting facts regarding the distri- 
biition of tbe species w('re elicited ; viz. I have identified it from the Talehirs, and 
also from the red sliab's belonging to tbe Transitional beds. I had already in my 
'ralcbir-Karliarbari Klora (|). 18) mentioned one instance of a Glossopteris from the 
'I'alehirs, and later in my Itamuda-PaiKtlud Flora I quottal it as Glossopt. communis ; 
but, tli(‘ sp('<dmen was not quite distinct, so that doubts might have been entertain- 
fd about its natm'(>, bad anybody ebosem to do so. Rut at present I figure several 
specimens (PI. XT A, figs. (5, 8 ; XIl A, figs. 1, 56, (\a) about whieb there is nodoixbt 
wbatevx'r, that they belong to Glossopt. communis. Tims Glossopteris begins 
undoubtedly in tlie Talebirs and goes uj) into much bigher beds. 

Occurrence : Talchir group : North-Avest of lUkba in the Chano basin, Kdran- 
pnra coalfield (1*1. XI A, tigs. 0, 8 ; XllA, figs. 1, 56, (>«). 

Karhurhdri beds : Outcro[)s at Singra, 5 miles north of Daltonganf; and also 
south of Kajhera, Daltonganj (soalfieid. 

Jiardkar group: Ghui rixcr, 1 mile south-by-east of Jugra, near Ardhura 
Rishanpur river, 3’ miles south-east of Rdlumdtb— both in the Karanpura coalfield. 
OutlitM' nortli of Raluuagar. Sukri river, west of Gurtur (PI. IIA, figs. 1 , 2, la, 2rt), 
and Sukri river Avi'st of Murup — these latter in the Auranga coalfield. 

Ironstone shales : Naikori river, near Jainagar, South-Karanpura coalfield. 
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Ranignnj group : Garhi river, 3 miles soutli-east of Tandwa ; also Ganespur 
river west of Bur^aon, Karanpura coalfield. Inlier mile north /)f Jat'uldags'a, 
Auranpa coalfield, * 

Transitional beds (like Mdhadcvas) : Latiahar hill, Auranga coalfield. 

Glossopteuis communis, Fstm. var. stenoneiiha.. 

IRHO. Ffistiuantel : Gondwrfna Flora, Vol. HI, Pt. 2, ]>. 119. 

This species, orijyinally brouj^ht from the Bardkars of the Raniganj eoaliield, 
was met with rather numerously at one locality, riz. in the — 

Bardkar group : in the Bishanpur river, 3^ miles south-ea.st of Bdlurndth, Kdran- 
pura coalfield. 

GliOSSOPTEius INDICA, Schimp. 1*1. XII A, figs. 2, Gb; PI. XIV A, fig. 7. 

1880. Fristiuiiiitel : Goiulwana Flora, \o\. 111, Pt. 2, ]). 101, 

In this specie's, which ditfers from the former by a somewhat dilfenmt nvode. of 
net-venation, a similar fructifi(!ation was observed, and again from the Nagpur area. 
At present a similar distribut ion will be noticed as for Glossopt. communis. 

Occurrence : Talchir group : North-west of Jiikba Chano basin, Kdranpura 
coalfield (PI. XII A, figs. 2,' 06). 

Karhurbdt'i beds : Outcrops south of Ildjhcra (PI. XI VA, fig. 7) also outcrops 
at Singra, 5 miles nortli of Daltonganj, both in Daltonganj coalfitdd. 

Bardkar group: Ghui river, 1 mile south-by-cast of Jugra, near Ardhura, 
also 3^ miles south-east of Balumdth (in the Bishanpur river), both in Kdranpura 
coalfield. 8ukri river, w(!st of Gurtur, Auranga coalfield. Outcrops nortli of 
Saidope, at confluence of Dauri and Gborsum streams, llutdr coalfield. 

Ironstone shales : Naikori river near Jainagar, in 8outti-Kdran[)Ura coalfield. 

Itaniganj group : Garhi river, 3 miles south-east of I’andwa, Kdranpura 
coalfield ; also Ganespur river, west of Burgaon in the same coalfield. 

Transitional beds (like Mdhadevas) : Latiahar bill, Auranga coalfield. 

• y — Intermediate forms. 

m 

To this group belongs one species only, that about which so much has biieii 
written with regard to the correlation of the Indian coalbearing rocks with those in 
Australia »(N. S. Wah's) some of which latter are of carboniferous age. 

I shall however refrain from discussing the matter again. I only hope that all 
interested in the subject have by this time formed a correct opinion ; for the fact is 
unquestionable that Glossopteris and even 01. browniana might have begun to liv(> 
in Australia at an earlier epoch and might have survived into higher beds in India, 
the more so as the Indian and Australian leaves, which according to the net- venation 
appear both to be GL broteniana, seem to differ in fructification, 

• • E 2 
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Glossoptejus bkowniana. n. lA, figs. 2, 2a. 

18HO. FciHliiiantfl : 1. c. p. 102 (esp. PI. XXV, lij;. 2; XXVII, 2, in Iructif.) 

Ill quoting this spocies from the Indian Gondwana system tlie identification 
can refer to sterile fronds only, their net-venation being like that of the Australian 
sjiceimens of GL browninna. But as regards fructification the Indian Glonsupt. 
hrotonmna would appear to differ from the Australian form ; for (sec the quoted 
figures) some Indian siiecimens, which with regard to net-venation have to be con- 
siihu'ed as Glossopteris hrotoniana, show a fructification like Gl. communis and 
GUmopt. iudlco ; while according to Carruthers the Australian form would appear 
to show a fruetilieation along the veins. 

We would thus have not only a difference Ixitween Glos.'iopf. fmjwniana ligt. var. 
•indica (the jiresent Gl. indica, Schimp.) and Glossopt. hrowniaua Bgt. var. imstru- 
hisicu (the typical browniana), but also a difference between certain Indian 
leavi's (which Avith regard to the net-venation rejiresent the real browniatm) and 
Australian leaves of Glossopf. browniaua, if the fructifying sjieeimens are taken into 
consideration. From the jiresent- ground some sterile fronds from one locality are 
now' noted. 

Occurrence : JJardkar (pxmp, Sukri river wi'st of Gurtur, Auranga coalfield. 

G lossopteris browniunu, A'ar. aust ralasicu , is also amongst the sjiecies described 
by Mr. Zeiller (fi6‘.)from the coalhearing si'ries of Tong-King, where it occurs together 
Avith uj)|)er-GorulAvana jilants and Euroja'an rluetie sjaanes ; Avhile in Eurojie it is 
unknoAvn in these beds, all the leaves which were jireviously quoted from rluetie (as 
well as liassic) laals as G lossopier/s, ladonging to Sayenopleris, a genus Avith a simph' 
frond quite; different from the former. 

S. — liroad-Nc/lcd Forms. 

GiiOssorTEiiTS Damuiuca, Fstm. FI. I.A, fig. 3 ; IV A, fig. 1 (right figure) ; 

VA, lig. 0. 

ISSO. Foist Ilia nifl : L ]>. 105 jukI ti^uros. 

Of this nice sjieeiiis, which is so generally distributed througb the Aarious 
horizons of the Damudas, beginning in the Karharbari beds and jiassing into the 
Miihadevas, I give at jircsent three figures, one of w'hich (FI. IVA, fig. 1, right 
ligur(') (;ompletely coincides Avith the figure given in my Bamuda-Fanchet iWa (/. c.) 
I’l. XXX, figs. 1, 2, of a specimen from the Ironstone of Kulti, Eauiganj coallicld, 
though t he jiresent sjiecimcn is from the Bardkar grouji. But it proved also here 
a nuKst Avidely distributed sjiecies. 

Occurrence : Bardkar group : Sukri riv'cr, west of Gurtur, and east slightly 
north of Fajbar, Auranga coalfield (FI. lA, figs. 3, 3ff, and PI. IVA, lig. 1, right 
figure). Also north of Saidojie at the junction of the Dauri and G horsum streams, 
llutar coalfield. 
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Ironstone shales: Naikori rivei', near Jainagar, S. Kdraripura coallield (FJ. 
VA. tig. 0). 

Baniganj group : Ganespur river, wes?t of Burgaon, Karanpura coalfield. 

Transilional beds (like Mdhadevas) : Latiahar hill, Auranga coalfield. 

Glossoptekis hetifera, Fstm. PI. IV A, fig. 1 (left figure). 

18H0. Fuistmantel : L r., }>. 103 iiiul 

Hitherto this species was known from the Raniganj group only, and it almost 
appeared characteristic of the group, but I now quote it from several horizons. 
It presents in all the same characters as the original llaniganj spcicios ; in one 
instance it occurred together with Gl. daniudica on the same specimen of shale from 
tlic Barakar group. 

Occurrence: Barakar group: Sukri river, east-by-north of Ildjbar, Auranga 
eoallndd (the figured specimen). 

Ironstone shales : Naikori river, near Jainagar, South-Kdratipura coalfield. 

Baniganj group : Ganespur river, west of Burgaon, Kdranpura tmaltield. 

GliOSSOVTEEI.S CONSPICUA, Fsini. 

18K0. FeiHtmantel ; L a., p. 101, ]>l. .\XVI1IA. li^n. J, 5, (I, 8, !). 

This is a species with the largest net-venation. It ocimrred pretty fri'quently in 
the Raniganj group, Raniganj field, and several figures were; given in my above work. 
In the present area it occurred in two horizons, and at one locality tin; haves wer<‘ 
not uncommon, resembling in form that figured 1. c., PL XXVIIIA, Fig. 1. 

Occurrence : Ironstone shales : Naikori river, near Jainagar, South-Kdranpura 
coalfield. 

Raniganj group : Garhi river 3 miles south-east of Tandwa, Kdranpura coal- 
field (from here the leaves, above referred to). Also, inlyer 1] mile north of .lagul- 
(lagga, Auranga coalfield. 

c. — Incerta’. 

Glossopteuis kecipiens, Fstm. 

1878. t'eistmantcl : Talchir-Karliarbiri Flora, (iondwdiia Flora, Vol. fll. Pt. 1, p. 17, I’l, XXVIII, 

fl^K. 3-S. 

One specimen, resembling those originally described from the Karliarbdri coal- 
field, occurred at one locality, similarly placed, viz. : 

Karharhdri beds : outcrops south of Rdjhora, Daltonganj coalfield. 

We have thus, with the above additions, the following facts about the distribu- 
tion of the genus Glossopteris : 

(a) Glossopteris was found to be as abundant here as elsewhere. 

(i) The existence of Glossopteris (apparently two species) in thcTalchir group 
is.prQVcd beyond any doubt; but it is scarce, while Gangamopleris 
predominates. 
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(c) In the Karharhdri beds it becomes more fniquent, while Omgamopteris 

, also is ]ar"<dy re])resented. 

(d) Glossopteria attains its chief development in the Damuda division, in all 

throe ^'roups equally; while Oangamopleris i.s quite a stranger. 

{fi, Glossopteru however passes into beds of apparently much higher j)osition 

(Transitional beds). 

d.—DICTYOPTERTDEJE. 

This order, which in Europe comprises forms mostly with compound loaves and 
a eornj.oun(I net-venation, is reJ,r.^senled in India by loaves with a simple net- 
venadon, and a,.parently with simple Ironds also. We have (besides some uneertain 
j)Ianfs) two g(*iieni, vk. lielemnoptcru (hitlierto only known from tin; Rani<?ani 

eoalliold ' and GangmmplerU, larg<-ly nq.resented in the Talchir group and Karhar'- 
bari b(;ds. 

At jn'cscnt speei(,*s of this la(,tor genus only will be described. 

Genus: GANGAMOMTERIS, McCoy. 

IS/ 5. M<'C<iy : rrodrorii. of tlic Piiliroutol. of Victoria Dccndc I, p. 1], 

^ Ibis genus was first described from the Racchus-Marsh sandstones of 
Victoria, and thriic sjiecios were distinguisbe,d by Prof. McCoy. Soon after- 
wards 1 identified the same genus from the Talchir group and Karharbiiri beds 

111 India; and I consider it characti^ristic of these two grouiis of the Talchir divi- 
siou- 

llitlierfo this genus is known from India and Australia only. 

In the jiresent memoir 1 have liguri'd a good number of instructive specimens 
Irotn both groups, which well illustrate the great variety of forms belonging to this ' 

las CVCLOPTEROIDES, Edm. PI. VTA, figs. 1, 2; PI. VIII A 

tig. G ; IX A, fig. 2 ; XII A, fig. 17 ; XIII A. fig. 1 ; XIV A, figs. 1-4. 

]S7ii. F.-istmuiit< l : Gondwdim Flora, Vol. Ill, I’t. 1, p. 12, 

Tliis is tlie original Talchir form, subsequently recognised among the Karhar- 
iian fossils, and of which I distinguished .several varieties. In none of the very 
numerous siiecimens has any indication of fructification been as yet observed, .so 
that it is not quite easy to form a correct idea of the true systematical position, 
b or can we form an idea of the mode of growing or living, as nothing has been found 
that might represent the rhizome or base of attachment of the leaves. I would feel 
inclined to tl.ink that the leaves of this .species, as well as of its varieties were attach- 
tnl to i\ (‘m'pin" or rhizome. 

Occ«rmw^: TakUr group : North-west of Biklm, Cliano hssin, Karanpura 
.■oallKlJ (1 1. M A, ligs. 1. 2 ; VIII A, Bg. C ; IX A, fig. 2) ; Mliohar hill, Auranga 
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coalfield (XII A, fig. 17 ; XIII A, fig. 1) ; stream south of village Nowadih, IluMr 
coalfield. , 

Karharbdri beds : Outcrops south of Edjhera, Daltonganj coalfield (PI. XIV A, 
figs. 1 — 1) ; south of village Nowadih, Hutar coalfield. 

Varieties of Oangam^teris cyclopteroides. 

These are much more numerous than the ty])e form itself ; they have a more 
elongated leaf, with a variously formed base, slightly aurided, cordiform, attenuate!, 
the toj) acuminate, and so on. But they all have to be classed as Oangomopleris, 
there being no solid midrib from which the secondary veins i)ass out ; it is re})lace(l 
l)y a number of strougi^r veins but always forming anas<,omoses and resoIv(!d by 
rcj)eated dichotomy into the secondary veins which then form the lateral n(it-work 
©f the leaf. 

Many leaves now figured exhibited a rather interesting character, i.e., tlu* 
margin appeared frequently doubled up, whereby the venation of the folded por- 
tions, overlying each other, produ(!e a peculiar relie.ulation. In many cases it k(> 
happened that the upper overlying portion of the leaf got removed and that thus only 
the impression of the venation remained, causing an appearance as of cross-reticulated 
venation. 

This peculiarity is especially well shown iti two specimens (PI. XA, figs. 2, 4) ; 
the marginal portions of the leaf are quite regularly turn(;d ovew, so far that they 
meet in tlui middle line of the leaf, in consequence of whicth it appears as if there 
were a midrib and a lateral reticulated venation. But if we con8id(‘r at first the 
specimen, figured PI. XA, fig. 2, we can in tlu; lowcw {)art clearly set; the radiary 
ascemding veins, then we can very well make out the overturned margin of the leaf 
by which the venation of the underlying and overlying portions cross each <»ther 
y)roducing the above mentioned reticulation. 

The other specimens figured on the same plat(! show also the peculiarity of the 
folded margin, and in such a manner as to explain, by gradation, the way in wdiieh 
at last the two sj)Ccimon8 (figs. 2, 4) came to bt! as they are figured. 

It is very easy to imitate this state of the leaves by drawing on tninsj)arent 
])ai)er an oblong leaf with a venation radiating from the bas(! tow'ards the margin ; 
and then turning the margins over until they meet in the middle line, resulfing in 
forms like those on PI. XA, figs. 2, 4. 

• 

Ganqamopt. cycloptekoides, var subaiiriciilata. PI. VA, fig. 10 ; VIA, figs, .‘i, 1 ; 

VIIA,fig8. 1—3, G; .VIII A, figs. 2, 3 ; IX A, figs. 1, 3, 4, b, c; XA, figs. 1—7 
XIII A, figs. 3, 7 ; XIV A, fig. 5. 

187iK Feistmftiitel : r., p. 13, and fi^s. 

This is one of the most numerous varieties ; it resembles most of all the original 
form ; the leaf is however elongate, slightly cut out at the base, and the basal 
angles slightly aurieWd. Tlio specimens with doubled up margin belong to this 
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spocios. Two very typical specimous, though of small size, arc figured on PI. VII A, 
tig. 2, andri. XA, tig. 2. I think both convey well the idea of their having been 
attached by the loaf-base to a rhizoma, nf already mentioned. 

Another specimen, ligured FI. IX, tig. 1, I think also belongs to tliis vari(‘ty , 
it is marked by a very strong venation and by very distinct ineslies. 

Occurrence: I'clchir f/rouj) : ^orth-west of Itikba, CJiano basin, Karanpura 
coalfield (FI. VA, fig. 10; VIA, figs. :i, I ; VIIA, figs. 1—3,0; VIIIA, fig. 2; 
IX A, figs. 1 , 3, 4, /y, c ; XA, figs. 1, 2, 4 — 7). Latiahar bill, Auranga coalfield 
(I’l. XA, fig. 3; XIII A, figs. 3,7). Stream south of village Nowadih, llutar 
coallield. 

Karharhari Ixids : Outcroj)s south of Rajhera, Daltonganj coalfield (PI. XIVA, 
fig. r»). 

Gangamotteuis cvcnoi'TKR. var. attenuata. PI. VIIIA, fig. 1; IX A, fig. 4 c ; 

XIII A, figs. 4, 0; XIVA, fig. 0. 

Fi'i.stnmnlrl : /. r-., j». 14, and 

The hiaves of this sp(^ci(^s are considerably narrowed at the base. 

Occurrence : Tclchirpronp : Xorth-west of Ilikba, Chano basin, Kdranpura coal- 
fn'ld (VIIIA, fig. 1 ; IXA, fig. 4c) ; Latiahar hill, Auranga coalfield (XIIIA, figs, 
t. (5). 

Karharhari hedfi : Outerof)S at Singra, Daltonganj coalfield. Also outcro])s 
south of llajhera, Daltonganj (oallield (PI. XIVA, fig. 0). South of village 
Nowadih, ilutar coalfield. 

(lANCiAM. CV(;i.01>TEU. var. ACirMlNA’I'A. PI. VIIA, fig, 4 (V), 5 ; VIIIA, lig. 5 ; 

XI A, figs. 4, 7. 

AVhile most of the leaves hitherto observed had an obtuse apex, there were 
amongst the fossils noAV under consideration sev'cral leaves of Gany. cyclopteroides 
with a distinctly prolonged and ]toinf('d apical ])ortion, so that I thought it necessary 
to draw attemtion to tlunu by distinguishing them as a variety. Otherwise they 
a])pear close, to var. sahanricnlat a . 

Occurrence : Ta ! eh ir group : N drih-Avest of Ilikba, Chano basin, Ivaranpura 
coalfield (the above figures) and Liitiahar hill, Auranga coalfield. 

f 

Gangamoi’ieuis cvcLorr. var. coruifoeia. PI. XIA, figs. 1, 3; XIIA, figs. It!, 

18; XIIIA, fig. 2. 

ScvtTal small leaflets are distinguished by their cordiforrn shape, with straight 
distinctly radiating hut anastomosing veins. They appear very much as if they 
belonged to a pinnate leaf; I refer espernally to fig. 2, PI. XIIIA. It may however 
he, that they are only small undeveloped specimens of Gangam. cyclopleroides, 
and then their attachment tvould be similar, i.e., to a creeping rhizome. 
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Occurrence : Talchir group : North-west pf Rikba, Chano basin, Kdranpura 
coalfield (PI. XI A, figs. 1, 3). 

Latiabar Hill, Auranga coalfield (PI. XilA, figs. 16, 18; XIII A, fig. 2). 

Oanoamoptebis comp, obliqua, McCoy. PI. XI A, figs. 2, 6. 

1876. iIcCoy : Prodrome Pnlmoutol. Vict^rria, Decade II, p. 13, PI. XII, 2-4. 

I have previously pointed out that the Indian Gangamopt. cyvlopteroides from 
its form and from the great number and the variety of its leaves most resembles the 
Victorian Gangamopt. obliqua. But there is in the presi'ut collection one specimen, 
which from the shape of the leaf and the distribution of the veins has most prob- 
ably to be referred to this speiiies. 

Occurrence : Talchir group : North-west of Rikba, Chano basin, Karanpura 
coalfield (the figured specimen). 

Gangamopteris angustifolia, McCoy. 

1875. McCoy : Prodr. Pal. Victoria, Dec. II, p. 11. PI. XFI, liji?. 1 ; XIll, fi^^ 2. 

1879. Talclnr-Kiirharbdri Flora: Goiidwiiiia Flora, Vol. Ill, Pt. 1, p. 10, PI. IX, 5. 

This species has already been described and illustrated ; it was known from the 
Talchir shales of the Karaun field and from the Karharbari b(Rls, Karharlwiri coal- 
field. I have now identified it again, and one 8])ecimen resembles very much the 
figure given by McCoy (1. c.). 

Occurrence : Talchir group : North-west of Rikba, Chano basin, Karanpura 
coalfield. 

Gakgamoptbris comp, buriadica, Fstm. PL VIII A, fig. 7. 

1879. FciHlraantel: Goiidw.^nu Flora, Vol. Ill, Pt. 1, p. 16, PI. XVI 11, Ti^s. 1, 2. 

There are several specimens from the Talchir shales which from the shape of 
the leaf and the disposition of the veins have most probably to be referred to tliis 
species of the Earharbdri beds. There is nothing strange in this, as Talchir shales 
and Karharbari beds belong to the same division, many of their species being 
identical. 

Occurrence : Talchir group : North-west of Rikba, Cliano basin, Kdranjiura 
coalfield. 

Gangamopteris major, Fatm. PI. VA, fig. 9 ; XI A, fig 9. 

1879. Feistiuantcl : /. c., p. 15, and fj^. 

I originally compared this species with McCoy’s Gangamopteris spathulata,' 
hut the leaves appeared somewhat larger, more regular, and the veins more straightly 

. . ■ McCoy, 1. c., p. 12, Pl. XIII, figs. 1, la. 
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nuliatiti". It was first described .from the Karliarbdri beds, Karharbdri coal- 
field; at present 1 have identified it from the Talcbir slialcs also. 

Occurrence : Talchir-shales : Nort4x-wcst of llikba, Cbano basin, Kdranpura 
<5oallicld (the figured 8[)ccimcns). 

Several other lealbits, which according to their radiating net-venation without 
midrib have to bo considered as belonging to the genus Oungamopleris, occurred at 
.s(!veral other jdaces, but it is not well practicable to describe them as separate 
species, as the material is rather scanty. I have figured some of them; they are 
from tlio following localiti(!s : 

Bardkar group : Sukri river, west of Gurtur, Auranga coalfield (PI. II A, 
figs. ‘1, firt). 

Jromtotie shales : Naikori river, near Jainagar, South-Karanpura coaliudd 

(1*1. VA, fig. 7). 

TramlUoual beds (Mahadevas), Latiahar' hill (northern face), Auranga coal- 
field. 

Tliero is another specimen tigun'donPl. VA, fig. 4, which however is apparently 
only a fragment ; but there is a dislinc.t net-venation, consisting of oblong polygonal 
meshes. At first it might ap]>ear to be, only a fragment of a Glossop/eris leaf ; but 
.‘I, closer examination shows, that tli(5 g<mei*al direction of the net-venation is radia- 
ting, viz., diverging from below to tlie toj) and the meshes IxK^oming smaller in that 
direction. 'I'hese circumstances place the sj)ecim('n amongst the leaves belong- 
ing to the gemus Ooi/guinopferis ; at tho same time it has a great resemblance to 
Anihrophguiu, so that I would propose to place it with Ganganiopferis uuthro- 
phyokles, a sjxumos that I described originally from the llaniganj grouj) of the, 
llaniganj coalfield. The present specimen represents however a somewhat larger 
form. 

Occurrence : llanigauj group : Ganespur river west of Burgaon, Kfii’anpura 
c(jal(i(dd (tlu! figured sjKHdmen). 

There is one more fossil, which has been previously described, but which is of 
r.nther uncertain systematical josition. Tho specimen is figured in fig. 3, PI. VA, 
:ind it is idcmtieal Avith those figured in my Damuda-Panchet Flora,* PI. XXIIIA, 
figs. I t, whic,h I named Dictyopleridmm, and Ax hich came from the Barakar 
and Baniganj groups. At present I (|Uote this fo.ssil from one locality. 

Occurrence : Haniganj group : Garhi river, 3 miles south-east of TandAva, 
Kdranpura eoalludd. ^ 


B.— G YMNOSPERM iE. 

« 

I. — Cycadk.\ce.t:. 

From tlu‘ present ground avc have not many remains of Cycadeacecc, still there 
are some of no small interest. 


Goiidwduti Flora, Vol. Ill, Pt. 2. 
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Recently the Cycadeacea: have been newly suhdividoil, and several forms that 
were formerly considered as Cyoudeacem have b(!cn eliminated and* placed partly 
with the ferns, partly with the Gomfercs ; tKis applies especially to tin; family Niigye. 
rathiece, as I shall notice again when discussing NOggeraihiopsis {=Jihiptozamitex)- 

a. — Living Cycadeacea:. 

With regard to the living forms, the Cycadeacea: are subdivided as follows : — 

1. Cijvndem includiiifr the fjonus Ci/cas, Lin. 

2. iucliuling' the {genera : Eneejthalattos, Lehm.; il/aewaw/a, Mi(| ; Dioott., 
Lindl ; Hoivftiiu, Hook. 

3. StanguncO! with yen us SlMigcrid . 

4. Zamivet including ; Zamia ; Microcyeai, Miq.; Ceratozamid^ 


h. — Fossil Cycadeacea:. 

The fossil forms of Cycadeacete are mucli more various tlian the living ones. 
There arc many known from India, and at jirescmt I have to describe a new form. 
It will bo useful to give at iirst a view of the various genera according to the r(!cenl, 
tdassitication, together wdth an indication as to which of them occur in India, and 
where. 

1. — Cycadea:. 

Genus : Cycudife.s, ]lgt. Sfweral speck's in tlie uppev-Gomlwauas in India. 
In Eurojje it begins in the carboniferous formation. 

2. — Encephalarteoi. 

Genus : Fncephalartos, Lehm. ^J'm’tiary in Europe. 


3. — Zamie<e. 

Genus; J^odozamites, Fr. Braun. Upper- Gondwdnas (Sripermatur and Jabal- 
pur groups) in India, fk'gins in Europe in the rlnetic formation. 

Genus : Zamites, Bgt. One sp(5cios in the Rajmahdl grouj> of India. Other- 
wise in Europe in various formations, beginning with lower trias (Buntcr). 

Genus : GlossozamUes, S(;himp(!r. One species in the Karharbari beds (Talchir 
division), lowcr-Gondwanas in India. In Europe a few species in the cretaceous 
formation. 

Genus : Otozamites, Fr. Braun. Several spocicjs from all groups of the upper- 
Gondw^anas in India. In Europe they are distributed thi'ough the Jurassic forma- 
tion. 

Genus : Ftilophyllum, Morr. Hitherto knowti from India only — from all groups 
of the upper-Gondwanas. 
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Genus : Cienophyllum, Schimp. Jurassic formation in Europe. 

Genus : J^ioonUca, Borncm. In Europe from rhmtic up to cretaceous. 

Genus : l^terophyllum, Bf^t. Sevcml species from the uppcr-GondM'tinas (Raj- 
mahdl, Sripermatur and Jabalpur groups) and one species from l lic lower-GondWanas 
(Raniganj group) in India. I liave placed here all those forms with fsqual leaflets, 
while I plac(fl the others with the next genus ; but Schimpeu’ tbougbt tbat even 
some of th(!S(! 8j)ocies of Vlcrophyllmn would allow of being placed in a sej)aratc 
genus, of •whi(;h, hoAvever, I do not sec any necessity. 

In Europe the genus bcigins in the carboniferous formation and goes up into 
Wcahhm. 

Genus : Auomozamites, Sebimp. This includes Pterophyllmn-lilia leaves Avilh 
une(|ual sf'gments. In Eurojx; it is rluetic, jurassic and cretaceous. Of Indian species 
I have placed Avith it several forms from the llajmalml and Si'ipermatur groups of the 
ui)per-Gond wauas. 

It lias however still to be subdividi'd, as I shall show further on, when describ- 
ing th(‘ new form of Bteropliylloid plant. 

Genus; JHilozamitcs, Nath. In Europe in rhaotic strata of SAveden. 

Genus ; Filsonia, flgt. In rhaitic and jurassic strata of Europe. 

Genus: Spheuozamilfm, Lgt. Jurassic strata of Europe. 

Genus : Jilftcroplenjyium, Schimp. Iveujier of Europe. 

Besides these, there are remains of inflorescences, fruit cones, fruit leaves, seeds 
and slems, which all bear separate names. 

We have now to describe our new fossil. It belongs to the — 

1. — Zamiecc. 

This fossil is not only interesting from the fact of being a ncAv form, but 
especially Ihrough the eircumstance that it comes from beds belonging to the lower- 
Gond wauas, while it belongs to a section largely rejirc-scntcd in the upper-GoudAvdnas. 
It belongs f o tbc IHerophyllum-YiVv; plants, but to that section Avhich Schimperin his 
Trait, d. Paleont. A'dget. placed Avilb Anwmzamites. More recently however the 
same author has still further delined the genus Anoimzaniitesy from which it folloAA's 
that only a finv of (nxr Indian Pterophyllum-Mko plants are to be classed AA'ith Ano- 
mozmnUes, wbile tin; others arc to bo placed in a new subgenus : l?lalypleri(jium, 
Schimp. The matter stands thus : 

Genus: Anowozamites, Schimp. Small leaves, sometimes entire, mostly how- 
ever divided into xmexiual oblong segments. Veins pass out at right angles ; they 
are sira])le and parallel. 

In this genus would have to bo placed of our Indian species the folloAving : 
Anomozamlles fmm, Fstm., from the Rajtnahdl group, RajmaMl hills, and from the 
Vemdveram shales (Srii)ermatur group), Soutb-Kistna district. 

AnoiiioznniiU's j migeiiK, Fstm., Vemdveram shales, and Anomosam. lindleyanm, 
Schimp., from the same group. 
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Subgenus : Platypterygiuni, Schirap. Leaves large, sometimes very large ; 
rather thin ; divided into unequal rounded or obtuse segments. .Veins parallel, 
simple and forked. • 

In this section arc to ho placed especially the Indian Anoniozamites ( — 'Plaly- 
pterygium) pHneeps, Oldh. and Morr. sp. from the Rajraahal group, Rajmabdl hills ; 
and Anomozamites {^P Inly pterygium) morrimmum, Oldh. sp. 

The new fossil has I think to ho placed with this suhgenus. 

Genus : ANOMOZAMITES, ScUmp. 

Suhgenus : Platyvteuygium, Schimp. 

Diagnosis as above. The s<'veral specimens are figured on PI. II A (figs. 
4-8) and PI. Ill A, fig. 2 (right figure). There seems no doubt that these leaves can 
best he placed with this suhgenus. They appear to he of good size ; the leaf itself is 
rather thin, and divided into unequal segments, in which the veins are several times 
forked. 

All the specimens belong to one species : 

Platyptkuygium ualu, Ftiim. PI. IIA, figs. 4-8; PI. Ill A, fig. 2. 

1881. AnoiijoziiinitoK ImlU, Fointnuiiitt?! : 11. G. S. I., \’ol. XIV, Pt. j). 250. 

Fronde mediocri mngnitudinc, elougulo-ohovafa, in pinnas inequales dioisa; pimm 
ex rhachide slriatula prope sub angulo recto eggredientibus, apice trvncato obovutis, 
bmim versus connatis. Nervis 4-S, e bust outssiusculis simplicibbs an pltcrime dicliolo- 
mis, dehinc leruribus, adhuc semel an bis furcutis. 

We have here a form, the leaf of which was middle-sized, in shape ohlongly- 
ovate, as can he judged from the shape of the lower portion (PI. IIA, lig. 7) and of 
the upper portions (PI. IIA, figs. 5, 8). It is divided into Icallets of unequal size, as 
is best illustrated by figs. 5 and 8, PI. IIA ; thi.’y leave the wrinkled rhaehis almost 
at right angles ; their apex is truncately ovate, and at the base they are conneeted, 
although close to it they are slightly contracted. According to the breadth of tlu; 
leaflets, the Veins number 4 — 8 ; they are thiidvcr at the base, where they mostly 
bifurcate immediately, and again once or tfrice in their course through the leaflet. 
At the apex the leaf ends with a pair of small leaflets, as is shown by the figs. 4, 5 
and 8, PI. IIA, and fig. 2 (right figure), PI. Ill A. 

Occurrence. — These specimens are especially interesting on account of their 
occurrence in the Barakar group ; in the Sukri river, west of Gurtur, Auranga 
coalfield, from the same locality as the lino specimen of Macrotceniopteris 
feddeni. 

One species of Pterophyllum {Pi. burdwanense) has already been descrihi'd 
from the Raniganj group, and here wc have a Platypterygium from the Barakar 
group. • * 
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2. NuGGEllATlIIOPSIDKiE (1879). 

3S70. Ci<m(lu7lnn. Flora, Vol III, Pt. I, |>. 20, Ac., also p. 55 of Supj»l. 

JHSI. Daiuuda-rauchot Flora, ih., Pt. 2, p, 118, &c. 

I have liidicrf o in my writings quoted tliis section of fossils as the last family 
of Iho Cymdeocecc. I ereattid it to include certain leaves that were formerly 
classed with Nuf/cje/'fifhitt, hut which I subsctjucntly for good reasons placed in a 
new genus, Nogoerutkioimn, hringing into close relation with it the genus Ithipto- 
zmuitas deserihed first from the Russian jumssic hy Sdiinalhauscn. Sehraalhauscn 
liimself considensl Rhi]doz<tmiteH to represent leaves of triu; eyeade-aceous nature 
and to he h^allets of a pinnate leaf closiily allied to the mesozoic Rodozamifes. 

In the supi)leraent t o iny Talchir and Karlnarhdri Flora,’ page 50, I wrote as 
follows : — 

“If we now comj)ar(' the diagnosis and the figures of lihiplozamiles with 
those of the Indian and Australian NOgficrathiopmis, avo find that they are in very 
(los(^ relation and if not t,o tin; sanu^ g(mus, ecalainly belong to the same family.” 
“ 'I’he only dilVc'renee appears in tin; numln^r of the veins, but the dreumstance 
that I’rof, (jO])pert distinguislied two .speei(‘s, a N. a'quaUn 'auCl a A. distans, dearly 
sliows that also amongst tliesc; Siberian forms there seems to be some variation as 
regards the doseness of the veins ; and as l*rof. Sdnnalhauscn arnalgfunates both 
th(!.se sjK‘ei('s of Ndf/grnifliia into om^ sjxnles of his new genus Jthiptozumilcs, the 
somewhat, greater distance of the veins in Niiggeralhiopsis might eventually form 
only a S])ecifie ditl'erenee.” 

And again in my Damuda-Fandiet Flora," ])age 118, T pointed to their close 
relation and with irgard to thdr being classed with tin; Zamiecc, which then seemed 
justified, 1 wrote : 

“Should it, how('V('r, happen that the discoveny of better and more complete 
specimens would make another arrangement necessary, it will be easy to transfer the 
whole family into another class to which it may appear to Ixdong more prop(!rly.” 

The name NoggrrathiopHw was jiroposed by myself in 1878 Avhen the manuscript 
for my Talehir-Karharbari Flora was ready; but this Avas not imblished until early 
in 1879. In the same year (1879) I’rof. Schmalhausen proposed his name Tih'ipio- 
zumitcH in his “.Heitriige zur Juraflora. Itusslands,” Avhieh was published in November 
1879, a short not(! having already a]>peared early in 1879. 

I noAV see that, IVlr. Schm.alhauscn deehares his Rhiptozamiles a,m\my Noggera- 
tkiopsiit to b(! ich'ntieal ; a vicnv I had already expressed, as stated above. 

But Avhile Prof. Schmalhausen aaus in 1879 entirely convinced of the cycadea- 
eeons nature of his leaves, ealling them at once Rhiptozitmiles, ho is now more inclined 
to consider his genus Rhipfozamites belonging rather to the Cordaitea (between 


' (ionilwitna Vol. Ill, Pt. 1, Supi)!. 1881. 
l‘l. 2. 1 SMI. 

* l’ll;iirzeiijBila.'oulol(»^i8chc Bcitriige: Melang. biolog, tom. Xl| 18831 
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CycadoaceiE and Coniferso) than to the Ci/cadeaeea;, so that, both the genera being 
identical, our Noggerathiopda would have to be classed in the same way. 

But Prof. Schmalhausen’s reasons are not very conclusive ; he simj)ly states that 
there are no certain characters according to which these .spathulate leaves, traversed 
by numerous closely set veins, which arc equally thick and repeatedly forked, would 
have to be considered as leaflets of a pinnate leaf ; that on the contrary there arc 
transverse connections between the longitudinal veins and that they resemble some 
leaves of Cordaites. But even for this eventuality I was well prepared, as is evident 
from the passage quoted from my Damuda-Panchet Flora, page IIS (see above). 
Whether or not Prof. Scbmalhauscn is correct in placing these leaves with the 
Cordaitecc, or whether they should rather Ixj included in a separate family, cannot 
be decided conclusively from the existing materials. 

But another question remains : whiidi of the two names, RhlptosamUea or 
Noggerathiopsis, should be retained in case such a tnansflir from the Cgcadnacae to 
the Cordaitea; should be efl'ected P I think Noggemthiopsia is ])(?rhaj)s the better 
and more suitable name. As regards the ])riority of the names, it is really difllcult 
to assign it to one or the other. Both names aj)pear to have been given simultane- 
ously, but ind«!pendcntly ; and while Mr. S(!hmalhausen’s sliort note on the su))ject 
appeared in January 1879, ray work on the TalcJiir-Karharliari Flora, wluiro the family 
I^oggerathiopsidecc is discussed and illustrated was in ])rcss, and a])i)ear(vl several 
months hefore Schmalhauseu' s work with plates ; so that the priority of on(j or the 
other is indefinite. 

Otherwise, on its merits, 'Nuggeralhlopsis appears to be tin; better name. Both 
the Indian and the Russian leaves (from tin? Altai) W(!rc formerly called Noggcrnlhia. 
Recognising that they do not belong to Hiiggcrathia, 1 called the Indian leaves 
Noggerathiopsis, w'hich thus reminds one of the i)r(iyi(ms nanui, while at the same 
time it is quite a gtmeral name, not having reference to any family. 

Prof. Schmalhauseu howevei’, being then couviuced of the cycadea, aeons nature 
of bis hiaves, called them Ithiptozamltes, a nanui, which is in no connection Avith 
the previous name, but Avhich is a very closely dellncid name, indicating at onca*. not 
only the class (Cycadeaccae) but also the family (Zamiem) in which the grams Avas 
intended to be. placed. If now, as Prof. Scbmalhauscn thinks, thes(! leaves should 
be eliminated from the Cycadeace<e and sbouhl he ralJicr placed Avith the Cordaitete 
then it would at once follow, that Bhiptozamites would ratluir be a misplaced name 
in that family, which probably is more closely allied Avith the Conifene; whihs the 
name Noggerathiopsis not only does not refer to a special family, but would more- 
over remind us of the fact that the old genus Nbggerathia was originally also class(!d 
in the same family (Nbggerathiese) with Cordaites, while later it was shown that 
Nbggerathia contained very various plants. Thus avc shall retain our name 
Noggerathiopsis. 

As the reasons for placing Noggerathiopsis with the Cordailece are not at all 
sufiiciently established,,! still consider it to form a separate section of plants, which 
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(jventually may represent in Asia and Australia the Cord ait ere of Europe and 
America. So long as the real attachment of the leaves (and leaflets), the inflores- 
cence and the fructification, arc not kno<ivn, it is as correct to place the Niiggera- 
thiopsidece w ith the Cycadeacea; as with the Cordaitece. 

Genus: NOGGERATniOFSIS, Fstm. 

3879. FcistmaiitL‘1 : Tulchir-KarliarlxJri Flora: Gondwaiui Flora, Vol. Ill, Pt. ],]>. 20 cl scq.y also Siipjil 
io Hfunc, p. t)5 el seq, 

1879. Piihnoz. mid iiirsoz. Flora d. (istl. Ausiralii'ii : Pa!{RoiHo^ra])l)ioji, Cussid, 1879, ]». 155, ri tteq. 

1879. Comp. Uhi)>tozamiti‘M, Sidimalliaiisen : lioitrdgo ziir .lurallora liusslamlH. 

Th(!re is nothing to bo added to the characteristic of the genus. Only one 
sjKicies has to be noticed. 

Noggeeatuioi-sis iiisLOPi, Fstm. PI. XJTA, fig. 5«; XTIIA, fig. 5. 

LittTJitun* saiiK^ as ahovi*. 

This spf'cies has been already suflicicntly discussed and illustrati^d ; I now quote 
it from several new localities, thus illustrating further its wide distribution in India. 
Unfortunately none of the aJM^cimcns throw any new light upon the systematical 
relations of this peculiar syiecies, which has its close representatives in the Russian 
jurassies (Altai, &c.), in the Australian lower and uj)per coalbeds, and which has 
recently been id(!ntifl(!d from the mcisoy.oic coalbearing series of Tong-King (sm* 
Zeillcr, 1. c.) 

Occurrence : Talehir group : Nortb-w<«t of Rikba, Chano basin, K/iranpura 
coalfield (PI. XIIA, (ig. 5flf). Also northern face of Latiahar hill, Auranga coal- 
field (PI. XIIIA, fig. 5). 

Karhdrhari beds : Outcrops at Singra, 5 miles north of Ualtonganj, Dalton- 
ganj coalfield. 

Bardkar group : Bishanpur river, miles south-east of Balumath, Karan- 
pura coalfield. 

Ironstone shales : Naikori river near .lainagar, S. Karanpura coalfield. 

In South-Rewah it was found iu the Transitional beds of Parsora. 

II.-, 

From the Gondwdnas in India a considerable number of coniferous remains have 
been described, for a general view of them I refer to my paper entitled “A sketch of 
the history of the fossils of the Indian Gondwana system.”* There are several 
interesting forms amongst them. I have now to describe and illustrate two other 
forms, which appear of further interest. 

Since my last publication on this subject several new arrangements regarding 
the systematical division of the Coniferee have been proposed, so it will be useful to 
give here an outline of the system of this class of plants. 


* Asiulic Society of Bcngul, Journal, Vol. L., Pt. 2, 1801. 
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1. — Taxace(c. 

To this order belong especially those JFornis with broad learcs, represented in 
the living flora by Qingko (Salisbur/a), which eventually may form a separate family 
SalinhuriecB, an arrangement which I adopted in my previous works on fossil 
botany. The most im])ortant genera arc : — 

Gingkophyllnm, Saporta : CarhouiftTous and permian in Europe, 

Baiera, F. Braun : permian to e-retaceous in Europe and America. 

Gingko, Lin. : living, in Jajian and Cliina ; fossil, from permian through all 
formations. In India two speeit's arc known from tlie upper-Gondwanas (Sriper- 
matiir and .Tabalj)ur groujts), 

Ithipidopsis, Schmalh. : jurassu; of Russia (Siberia). In India two species 
are known from the Damuda, division. 

Dicramphyllum, Grand Eury : carboniferous and permian in Europe, America 
and, China. 

TrichopHys, Saporta : permian and Jurassic in Europe. 

Czekanotmkia, Hecr : rluetic, Jurassic and cretaceous in Europe, Siberia and 
China. In India in the Jabaljmr group. 

Feildenia, lleer : tertiary in the arctic region. 

Bhcenicopais, Ileer : Jurassic of Europe and north-east Siberia. In India in 
the Jabalpur group. 

EHryphyUnm, Fstm. ; Karharbdri beds in India. 

Taxitea, Bgt. : upper-Gondwauas, India. 


2. — WalchiecR. 

WnMiia, Sternberg : Carboniferous and perujian. Ullmanula, Goppert : per- 
mian. Bagiophyllum, Iloer Bnchyphyllmu, Saj)orta) : Jurassic up to tertiary. 
This latter genus in India, in tlu? uf)per-Gondwdnas. 

3. — Araiicarica;. 

Bammara, (Dammarites) ; living; fossil, not quite certainly known, 

though several, species are described from cretaceous rocks. 

Araucaria, Jussieu (Araucarites, Stbg.) : diving; fossil, it begins in Jurassic 
times. In India it is known from the upper-Gondwdnas. 

Cunning hamiiea, Stbg. : living (Cunninghamia) ; fossil, in cretaceous and terti- 
ary formations. 

Alhertia, Schimp. and Moug. : lower trias (Buntcr) in Europe. In India I'rom 
the Karharbdri beds. 


4. — Taxodineas. 

Voltzia, Bgt. : begins in permian and goes up to middle kcuper (upper trias). 
In India in the lower-Gondwanas (Karharbdri beds and Damudas). 

Leptoatrohua, Hder :* Jurassic. 
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Cuclopiti/s, Sclimallianscn : Jurassic in Russia (Siberia). Some plant remains 
from the Rarakar group in India appear to belong here (to be described). 

TdTndimn, Rich. : living and tertidry. 

(i li/ptostro/jus, Endl. : cretaceous and tertiary. 

Torrey ; living ; fossil, in cretaceous and tertiary rocks. 

Jirachypdiijllnm, Brongn. : rluctic, Jurassic and wealden. In India it occurs 
in tli(‘ u])p('r-Go7idwainas. 

ICchlnosfrohm, Sebimp. : Jurassic in Europe. Upper-Gondwanas in India. 

Sphenolepidium, lleer : rbictic up to Wealden. 

Tnolepln, ll(!er : crel)acct)us of Greenland. 

SchizolepiH, Fr. Braun ; permiaii up to Jurassic. 

ClH’irolepift, Sebimp. : rluctic and liassic. Upper-Gondwanas in India. 

kwedcuhorgin, Natb. : rhuitic. 

/J. — CnprcsHinca’ . 

None of the Indian fossil coniferous plants belong to this family. The chief 
genera arc; : TTlddringtoniteH, Endl.; Widdrlngloma, Endl. ; CtMUria, V'enten. ; 
Frenrlopms, be.heiik ; Lihocedrns, Endl. ; Moricotiia, Deb. and Eitingh. ; Thuyites, 
Brongn.; Tlivi/ti, Lin.; lUo/a, End!.; Chama'cypans, Spuch. ; Cnpresam, Lin.; 
Pakaoci/ixtria, Sap. ; P hyUoatrohns, Sap. ; Jimiperm, Lin. 

6. — Ahietincoi. 

This family includes w('ll known genera, as Piuus, Ainas, Piceu, Cedrus, 
Larix, &c. Of fossil genera, Palissya Endl. may be especially mentioned; it is 
represented in the upper- Gondwanas, by two or thi’cc species. 

1. — Taxacke. 

I have to introduce here one species of the Gingko-like coniferous plants. 


Genus: RUIPIDOPSIS, Sohmalh. 

lS7i). ziir tlumflorii KuNslands : *JVlom. de I’Acad. Imp. d. St;, de St. Pdtorshourg, VII " Sorit*, Tome 

XXVII, No. I, pp. 50 , Ac. 

This genus was first established by Schmalhausen {1. c.) to include certain leaves 
from the Jurassics of the Pctschora country. Only one species 1th. gingkoides was 
then descrilx^d. Later I placed with the same genus certain leaves from the Damu- 
das of Southern India, which however dilfcred in the closeness of their Amins and 
I therefore called the Indian species Phipid. densinervis,^ 

At presemt I have to describe some leaves which do not appear to differ from the 
Russian species, except in their smaller size ; this cannot however be taken as an 

’ Dumuda-Panchet Flora ; Gondw^na Flora, Vol, III, Pt. 2, p. 121. 
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important distinguishing character and I shall have to describe our leaves as iden- 
tical with the Russian species. 

Ruipidopsis gingkoides, Schmalh. PI. Ill A, figs. 1, 2. 

1879. Schinalhausou : 1. c,, pp. 60 et. scq. 

Folia stipitata, aubcoriacea,flabelUformia,pinnafisecta, scgmentis G-10, iiite- 
gerrimis, lateralihiiB minoribm e baai cuneiformi obomtia, mediis mojoribus, basi 
aubstipilatis, cuneiformibm, antice obiuais ; nereis numerosis e basi crassiusculis, 
dehinc pluries dichotomia. 

Only two sp(‘cimous of tliis very interesting plant have hitherto been found in 
India. The sipccimons consist of leaves and a stalk, or stem-like impression, which I 
think belongs to the plant and upon which the leaves might have been inserted in 
hunches. The leaves of our specimens arc on the whole smalh'r than those in the 
Russian plant, but one leaf from the Petschora country is ligun'd by Mr. Sclimal- 
hausen {1. c., PI. VIII., fig. 5) of about the same size as our leaves, Avhich have 
otherwise all the characters of the Russian plant. They are distinctly stalked, 
somewhat leathery-looking, divided into leaflets, which are arranged fan-like ; there 
are 6 to 10 of such leaflets. 

The lateral leaflets arc small, cuneiform at the base, otherwise oval ; the middle 
ones much longer, eundform, obtuse at the apex. The veins are pretty numt'rous ; 
they arc thickish at base, whence they divide several times, bcicoming thinner 
towards the apex. 

I have thus hardly any doubt that our plant is identical with Mr. Schmal- 
hauseu’s sjtccies. Tlic Gingko-like nature of the leavc's is fully evident and the 
h'avcs must hav(! belong(!d to a tree quite (dosely allie-d to Giiigko : altogether this 
living form has many more representatives amongst the fossil flora. 

Occurrence: This interesting si)ccics occurred together with Flahjplerygium 
halli in the Barakar group in tins Sukri river, west of Uurtur, Auranga coalfield. 


2. — Taxodine.e. 

Genus : CYCLOPITYS, Schmalh. 

1879. lloilragf 7\ir .lurullora RusslaiiulH, ])p 39, 88, 

Another rather peculiar coniferous plant was described by Mr. Schmalhauser 
under the above name ; it bears however a very strong eciuisetaccous aspect. Itj 
diagnosis is the following 

“Folia verticillata,deplanato linearia,apice acuta, nerco medio validu percuraa 
tranaverae tenumime ruguloaa.” Mr. Schmalhausen compares bis fossil plant witl 
the living Sciadopitga eerlicillata, which is found in Japan. Piuua nordenakidldi 
which was described by Hecr amongst the arctic flora, belongs, according to Schrnal 
hausen, to the same genus, and forms one of the two species of Qijclopitgs, as C 
twrdenakioldi, the other being Cgcl. heeri, Schmalh. 



'Jlio most jtoculinr (‘.hiiractcr thus appears to ho the disposition ol the loaves in 
whorls, in n plant which is placed with the Comf'ercr. Wifli ros^ard to this I think 
rcii-tain plajit jemains wliitdi I cjollccted in JI8S1 will have to he placed with 
CffdopUya, although the leaves arc dichotomous, but they are disposed in whorls 
and show I think a faint transverse wrinkling. 

Whihi thus correlating our fossil with Cyclopitys, Schmalh., I cannot agree with 
Mr. Schnial hausen in his proposal to refer ^ my Aumilaria also to his 

genus Cyclojiliys. It is true there is a certain similarity between tlie leaf whorls ; 
but this ])roves notiung. Amiularia mistralis is from beds which are truly palaeo- 
zoic. and far below the real OlossopieriaA^cAs ; and besides this, there is no wrink- 
ling ujion the leaf surface, wliich as it ai>pears, Mr. Sehmalhausen would consider as 
an important character ; at least the two specimens wliich I figured and Avhich were 
th(^ only ones at niy disposal for description, did not show anything of the kind ; 
so I tliink ii, has to remain as Auvularia australifi, Fstrn. 

l\)r tli(‘ iu*w S])ecios of Cyclopitys I proj)ose the name — 

CrcLonTYS DJcnOTOMA, n. sp. PL III A, figs. 3, 4; IVA, fig. 6. 

Caulo slriafo ; folils 5, plmHbusque, corlacels, verticillaiim posifis, nervo 
medUoto valido pcrciirsls, e hash sui gulls dehluc bis — terque dichotome furcatis^ ui 
vldetHv, transverse tenuisslme ^mgulosis, 

I have figured three speeimeus (almost the only ones collected) from which 
tlic above diagnosis was drawn. 

The stalk or stem is striated, as is sliown in fig. 3, PL III A, and^ in fig. 6, PL 
IVA. The leaves are disposed in whorjs. Tlnnr number is various. Our specimens 
exhibit five leaves (counted at the place of insertion) ; but there may have been more. 
The leaves appear to have been leathery and their chief character is that they are 
forked, as a rule twice, but occasionally three times. They are traversed by a 
thickish median vein, wliich partakes of the dichotomy of the leaves. Otherwise 
the leaf substance appears to be transversely wrinkled. * The leaves are longer and 

' “ Theso arcs lonpf narrowly lineary leaves with a pretty thiok midrib, on both sidc^s of which there sometimes 
ereur transverso wrinkles.*' 

rflanzonpalceoutolog. Btdtriige: Bull, do I'Acad. Imp. d. Sc., Tome XXVIII, pp. 42(1-438, 1883. 

^ P»laH)z. nud mesoz. Flora d. osil. Australiens ; Palmontogruphica, Supplm. Ill, Lief. 3, Heft 2—4, 1878-7d, 
p. 154, Tab. Vll, ligs. 5, 0. * • 
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stronger than in either of the Russian species and at the apex they appear to have 
been obtusely pointed. • 

One of the specimens, figured PI. Ill A, fig. 3, is a fragment of a branch show- 
ing two Icafwhorls, of which the lower one is much more complete ; this lower leaf- 
whorl shows five leaves at the point of insertion ; the second leafwhorl shows only 
three leaves. All the leaves are forked twice, and this pretty regularly ; but the two 
leaves immediately to the right of the stalk in the lower leafwhorl show a three-fold 
furcation. 

The other specimen figured on PI. Ill A, fig. 4, shows only a portion of one 
leafwhorl, while the third specimen on PI. IVA, fig. 0, is very mueJi like the first 
one. 

Occurrence : Bardkar group ; Sukri river, west of Gurtur, Auranga coalfield 
(together with Platypterygktm halli and Bhipidopsis ginglcoidcs). 

Genus : VOLTZIA, Bgt. 

Several good specimens of FoUzia ( V. hetcrophylla) were described and figured 
in my Talchir-Karharbdri Flora ; they came from the Karharbari bods of the Kar- 
harbdri coalfield. At present I have to notice from analogous bods a fragmentary 
specimen of a coniferous branchlet which I think also belongs to FoUzia, without 
however intending to identify the species. 

Occurrence : Karharbari beds : Outcrops .south of Rtijlicra, Daltonganj coal- 
field. 

3. — Tncerta: sedis. 

Besides the plants already described, there occurred in various beds, and at 
various places, certain winged seeds, the relation of which to certain plants and con- 
sequently their systematical position is more than douhtful. They may be seeds of 
some of the described coniferous plants or of the genus Noggerathiopsis. They 
resemble very much similar seeds described by Prof. Heor under the name Samarop- 
sis, and I have previously quoted them under that name. 

Occurrence : Talchir group : North-west of Rikba, Chano basin, Kdranpura coal- 
field, and north side of Latiahar hill, Auranga coalludd (PI. XII A, figs. 7 — 15). 

Karharbdri beds : Outcrops south of Ribera, Daltonganj coalfield (PI. XIV A, 
figs. 8, 9). Also outcrops at Singra, 5 miles north of Daltonganj, Daltonganj 
coalfield. 

Baniganj group : Garhi river, south of Tandwa, Kdranpura coalfield (PI. VA, 
figs. 8, a, b, c, d, e). 

Transitional beds (like Mdhadevas) : North face of Latiahar hill, Auranga 
coalfield (fossils in red shale). 

Also those peculiar scale-like fossils, which I have previously quoted and figured 
under the name “ Squamce gymnospermarum,” occurred again at several places. But 
their nature remains equally douhtful, and their occurrence is only interesting as 
illustrating further their wide distribution under similar circumstances. 
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Occufvenci’. : liurdkar group : Eishanpur river, miles soutli-east of Bdlumdth, 
Karanpura eoa|li(!ld. 

Ttaninauj group : Ganespur river, w^cst of Burgaon, Karanpura coalfield (PI. 
VA, lig. 2). Also: iiiliei', 1| mile north of Jaguldagga, Auranga coalfield. 

Tramilioual beds (like Mdhadeoas) : North face of Latiahar hill, Auranga 
eoullicld. 

1’ /VI.. no NTOLOr. 1C AL EeSITLTS. 

The g('noral palneontological results, with reference to the foregoing pages may 
he hrielly summarised thus : — 

1. The Talehir shales of the Chano basin, Karanpura coalfield, yielded a great 
number of interesting fossils, several of which prove further the close connection of 
this grouf) with the Karharbdri bods. 

Tin; oecurrence of G lossopleris in tbesc Talehir shales, which was not quite 
established ])reviously, is now proved beyond any doubt ; for several quite distinct 
specimens, representing at least two s])ecies, were collected. 

Also a true Vcrlebraria is figured from the Talehir group of the South.Eewah 
Gondwdna basin. Two new localities for Talehir fossils were discovered by myself, 
viz., at the northern base of the Latiahar hill, in the Auranga. coalfield, and at the 
northern margin of the Ilutar coalfield, south of Nowadih village. 

There is thus no doubt l.hat the genera Glossopfrris and Verfehrnriu, which 
afterwards in (he Damiida division became so very numerous, already (‘xisted in the 
time of llu^ Talehir shales, though the characteristic fossil of these is Quiiguiuopteris. 

2. A fiirtlicr extension was also proved for the Karharbari beds, for it appears 
that at least the two lower seams of the Laltougauj coalfiidd belong to this horizon, 
as can be judged from the fossils of the outcrops at Singra (north of Daltongauj) and 
south of E.ijhera. 

1 would IVel alst) inclined to place in the Karhorb.dri horizon the outcrops 
immediately above 'I'alehirs at the northern margin of tlie Ilutar coalfield south of 
Nowadih village*, as W(*ll as the outcrops at IJmeria-Kalesar (S. Rewab). 

The fossils of these* Karharbari beds completely correspond with those in the 
Karbarbiiri coal Held— G lossop/eris bein^ almost as uumcn. us as Gauguuiopteris, both 
showing a great number of specimens. 

These Karharbari b(*ds of the Daltongauj coalfield (and probably also of the 
Ilutar and South-Eewah coalfields) would thus form a connecting link between the 
same bods of the Karbarbiiri and Mohpani coalfields, in the latter of which I 
showa*d their existence in 1878. • 

8. The Eariikar group, g<*norally s[)eaking, show'cd the same relations as in the 
Eaniganj coalfield. But at one place, in the Auranga coalfield (Sukri river west of 
Gurtur), this group (strut igraphically spealving) yielded rather interesting fossils, 
showing an association of various species of Glossopteris, and tw*o species of 
Macroiwniopicris {Mucrot. feddeui of the Kamthi group, and ‘JUacroi. danceoides 
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of the Bardkar and Raniganj groups) with a true cycatleacoous plant {Plntuptcrygimn 
balli), and with coniferous plants, analogous forms of wdiich arc Qlscwhcrc known 
only from Jurassic hods {Rhipidopsia ginglcoides and Cyclopitys from the Russian- 
Siberian Jurassic beds). 

This shows pretty clearly how difficult it is to divide into distinctly separate 
groups the Damuda division of the Gondwj'ina system from a paleontological point 
of view, though from a petrological j)oint of view there may be no objection to such 
a separation. The circumstance docs not however at all diminish the value of the 
fossils of the Damuda division as a whole with regard to their correlation with other 
strata and fixing, approximately at least, their age. I shall mention a similar 
mixture of forms in the fossil flora of the coalbeds of Tong- King, which I shall 
notice further on. 

4. The Ironstone shales of the South-Kdran})urn coalfield yuddtala good number 
of fossils, which tliough rather fragmentary exhibited tlie interesting fact that they 
mostly agree with species of the Raniganj group elsewlxu'p. 

5. The fossils of the Raniganj group showed ])rctty wxdl the same relations as 
the same group in the other Bengal coalfields. 

6. Int/Cresting observations Avero made (in continuation of Mr. Ball’s original 
examination) with regard to the rod shales of the Latiahar bill. These real shales 
contain such plant remains as usually occur in lowcjr-Gondwanas only ; but from a 
stratigraphical point of view it a])pcars almost beyond any do»il)t that these shales 
belong to a higher horizon, and they aa'ci'c i)lac(5d in the Mdhadevas. 

Besides this locality there arc also otlnsrs in South-Rewah (Rarsora, Daigaon, 
&c.) where similar relations were observed, Avhich only show, that the Goiidwanas, 
though they can be divided into two portions, an “ uj)pcr ” and “ lower ” one, yet 
form a continuous system. For these latt(!r localities, 1 have! previously proposed 
to establish a sej>arato division, viz.. Transitional beds, whicdi pmdiaps would best 
answer for the purpose. 

General Review of the loweii-GonuwAnas and their Fossils. 

In the second volume of the Gondwana Flora a general review' of the fossils of 
the upper-GyndAvanas was given, and I think it Avill therefore bo d(!sirable to give 
also a general view of the fossils of the lower-Gondwanas, including under the 
beading of Transitional beds those localities Avhieh ace.ording to strati gi‘aj)hi cal 
relations belong to a higher horizon while they yielded fossils of low'er-Gondwdna 
type. I shall first make a few remarks about tlu; various groups, their distribution, 
&c., and after that I shall give a general review of all the fossils described from the 
lower-Gondwanas. 

A . — Loicer-Gondwdnaa. 

Three divisions' are distinguished : (1) Talchir, (2) Damuda, and (3) Panchet 
divisions (in ascending order). 


* These three dh'iaions of the lower-Gondwanas were introduced b}' Mr. W. T. BianCord in lb(Jl. 



48 


FOSSIL FLORA OF THE GONDWANA SYSTEM. 

1. TALcinn DIVISION.— This again is dividiJil into two grou])S, whicli are in 
ascending oi-dor.^ 

(«) Talch:,r gro,>p.-l^^\), Blanford r Talchir coalfield: Mem. Geolog. Survey 
of Iiulia, Vol. I. 

'J’his group I'orras the base of the whole system and is very interesting both in 
its deposi(!s and in its fossils. It consists at the base generally of a boulder bed, 
which is iMduM'cd to hai i* been formed by fioating ice ; otherwise it consists of 
sandstones and shales (bluish grey or olive green, fine, earthy) ; these latter are 
fossil iferous. I^’ossils were known hitherto from the Karaun coalfield, Iiower 
Bengal, whence the first specimens were collected ; they yielded the type form of 
Oanyanioplcris cycloptcroides ; from the Kdranpura coalfield, Haziiribdgh district, 
where I collected in 1881 ; from the Auranga coalfield, made known also in 1881 ; 
from the Hutdr coalfield, where I collected in 1882 ; and last from the South- 
Rewah coalfield (collected by Mr. Th. Hughes and Sub- Assistant Hira Lai). 

The palfRontological relations of this group now stand thus : 

Verlehmriu tak(*s hei-e its beginning (Behia-Burgaon in South-Rewah) ; also 
Gloissopfrris as now ])roved beyond any doubt (Chano basin, Kdranpura coalfield). 
The predomififint fossil however is Gdiigamopleris, most species of which pass on into 
the lusxt group. Also Ndgyera/hiopsia, whicdi becomes so numerous, occurs here 
for the fii-st time (Chano basin, Karanpura coalfield, and north base of Latiahar 
bill, Auranga coalfield). 

(b) Km'hirhim beds : the coal-boaring portion of the Talchir division. — 1877, 
Ffisimantol: Rec. Gcol. Surv. India, Vol. X, Ft. 3, pp. 137 — 139. 1878, W. T. 
Blanford; Eec. Gool. Surv,, India, Vol. XI, Ft. 1. 1879, Feistmantel : Talchir- 
Karliarhdri Flora; Goadwdna Flora, Vol. Ill, Ft. 1, p. 3, eif seq. 

Tho ostahlislimg of this group apjieared necessary after the thorough study 
of tho flora of the coal-beds of the Karharbdri coalfield (Bengal), which liad pre- 
viously been included in the Ban'ikar group ; but the flora distinctly sJiow'‘d their 
close connection with ihe I'alchir group. From tho Karharbdri coalfield, tho nam(! 
of the group was taken, hut I have shown that it exists also in the DaJtongan j 
coalfield, J'alauiow, Western Bengal ; in the Mohpdni coalfield, and probably also 
in the Slulhjjur (joalfield, both in the Sdtpura range. I also believe that tho fossils 
of Umaria-Kah'sar and Khaira in SoUth-Rewah, indicate pretty distinctly the 
Karharbt'iri horizon. 

In these beds Stdihonetira appears; Fcr/efimria is more numerous ; Glossop- 
leris is numerous, but still Gangamopteris dominates. Vollzia is not uncommon, 
and Noggerathiopsia is largely represented. Also certain geeds are rather frequent. 

2. Damuda division. — Especially characterised by the predominance of Glos- 
soptcris ; Gangamopleris is very subordinate. Vertebraria very numerous, and 
Schizoncura, especially in the upper portions. 

This division is again divided into three groups, but I think they arc, generally 
speaking, easier to bo distinguished on stratigraphical than o;i palmontologieal 
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characters ; only a long experience with the fossils gives some facility in distinguish- 
ing the Barakar and Raniganj groups on paheontological grounds, especially in 
those cases where they are not typically developed. • 

(«) Bardkar grmp. — 18G1, Oldham (T.) : Additional remarks on the geology, 
relat ions, &c., of the rocks in Bengal, &c, ; Mem., Gcol. Surv. of India, Vol. Ill, 

p. 212. 

The above name was proposed by Dr. Oldham in 1861 for the lowest group 
of the Damuda division, up to that time simply called “ lower Damudas”, since 
the corresponding term, “ upper Damudas” had also to be replaced by another 
name (the present Jabalpur group), as a group belonging to the upper-Gondwdnas, 

The Bardkar group is richly coal-bearing, and we find it in most of the coal- 
fields ; at first it was established in the Raniganj coaltield and the name is taken from 
the Bardkar river, as well as from the place Bardkar (west of Raniganj), where 
it is typically developed. 

The distinction of this group from the equally coal-bearing Raniganj group 
is well marked stratigraphically in the eastern coalfields of the Damuda valley, but 
the palaeontological relations are very close ; Vertehraria, Glosaopteris and Noggera- 
thiopsis are equally numerous in both. Trizggia and Macrotrmiopteris are also 
found in the Bardkars. The distinctive palaeontological characters of the Bardkar 
group from the Raniganj group arc only negative, consisting in the lesser develop- 
ment of Scliizoneura and in the want of Bhgllo/heca in the Bardkar group. 

The two forms of coniferous plants described in the present memoir from the 
Bardkars, viz., Bhipidopsis and Cyclopity s are only specialities. 

{h) Ironstone ahales. — 1861, W. T. Blanford : On the Geology, &c., of tin* 
Raniganj coalfield ; Mem. Gcol. Survey of India, Vol. Ill, p. 29. 

This horizon is easily distinguishable by its petrological cliaracters, the rocks 
composing it consisting chiefly of ferruginous ajid carbonaceous shales in which 
clay-ironstones are imbedded or with Avhich they alternate. It is present in most 
of the Bengal coalfields ; and it is considered that the Motur beds^ of the Sdtpura 
basin arc on the same horizon. 

With regard to fossils this group appears closely connected with the next, 
viz., with the Raniganj group. The fossils Avhich I collected in these beds near 
Jainagar in ‘the South Karanpura coalfield have greatly enlarged the list of fossils 
of this horizon. 

(c) Baniganj Group. W. T. Blanford: report on the Raniganj coal- 
field; Mem. Gcol. Sur., Ind., Vol. III. 

This group contains rich coal-deposits, es])ecially in the Bengal coalfields ; it 
was first described from* the Raniganj coalfield, so called from the chief town 
within its area, and subsequently identified in all the Damuda valley coalfields. 
Further to the west it has chiefly been recognised by palsoontologica! evidence as in 


H. 13. Medlicott; Mein. Geol. Surv., India, Vol. X, p. 29 (101), 1H71. 
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thcAuranf^a, llamkola, and Tatnpdm conl/ialds ; it is also typically represented in the 
Gopat area of tlie South-Jlon'fih Gondn’ana basin. 

T/joro is ho doubt that the Jb'j'orj horizon of tin; Siitpiira basin,’ and tho 
Kamtbi group" of the Nagpur area and of the Kaigarli-Hingir coaliudd'^ palajontoJo- 
gically represent the Ilaniganj group. 

Tlie M ingli slriles, containing Estheria mangaliensis, Jones, are also placed 
bore. 

The fossils of tlie llaniganj group arc on the whole, as already stated, the same 
as in tlie Barjlkar group ; but one character can be pointed out, viz,, that where this 
group is typically develoj)cd, it contains a good proportion of Schizonenrn ; this is the 
ease in the Bengal coalfields, in the Bamkola-Tatapani coalfields, in the Gopat area 
(South-Ilewah), in the llaigarh-llingir coalfield, and in the Bijori horizon, SsWpura 
basin. Otluirwise this group contains Fhyllolhem' (Baniganj coalfield, Bajmahal 
hills and Nilgpiir area), Trizygia, numerous species of Glossopteris, Noggeraihiopsis, 
and some others. 

3. rANiuiHT nrvisroN.— 1S78, W. T. Blanford : Bee. Geol Sur. Tnd., Vol. XI. 

{a) Eauchel gvoup. — 18(»1, W. T. Blanford : rej)ort on the llaniganj coalfield; 
Mem. Geol. Sur. Ind., Vol. Ill, ]>. 120. 

This grouj' was first described from the llaniganj coalfield, Avhere it is typi- 
cally di'velopcd, and whcri; it contain.j somii interesting fossils, viz., remains of 
Laburiuthodoidia and Diegnodoniio , besides plants, amongst which Soldzoneura, 
the same as in the llaniganj group, is worthy of notice; besides this, there are known 
a Tccuioplcns (Angiojiteridium) and some other ferns. 

Ilepresenlatives of this group were also reported from other basins, but chiefly 
uj)on straligrajdiical evidence ; it is considered that the Almod beds (of H. B. 
IMedlicott) may ri'present this group in tlie Satpura basin. 

J5 . — Transilioual beds. 

ISHl!. Foislir.uiiU'l ; Fosnil Flora of tlu* Soutli-Ilownh GoiidwuBa Itasin ; (JoiulwtCim Flora, Vol. IV, Pt. 1, pp. 5-7. 

1Sn5. T. W. 11. 11uj;1u*n; Souiliorii ooallii'Kls of tlio Uowuh Goiidwana basin. Mom. GtMil. Surv., India, Vol. XXI, 
Pi. ;i, }.. 7‘J. 

I jirojiosed (/. c.) this division to take a place between the hitherto used two 
divisions (ujiper and lower) of the GondAvana system and to eom[)rise such strata as 
contain a floia of loAvcr-Gondwana character, while from a strati graph leal point of 
view they bear a great resemblance to upper-Gondwana rocks. Bejiosits of .this kind 
are described in the present memoir in the Auranga coalfield, on the northern face 
of the Latiahar hill. 

In my memoir on the South-Ilewah GondAA'dna Blora two such localities in that 
area are sp('cially noticed — Parsora near Boli and Daigaon on the Johilla, but from 

’ H. 11 IMt*dH(‘()(t. ; Mrni. Gfol. Siirv., India, Vol. X, p. 27, 187*1. 

*'*' W. T. lllanford : Ivoc. Gi’ol. Surv., India, Vol. IV, ]». 50, 1870. Mem. Geol. Surv., Inditi, Vol. TX, p. 32b. 

V. Pall : Pec. Gool, Surv,, India, Vol, Vlll, p. 113, etc. 

* Two species. 
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Mr. Hughes’ recent report I see that these deposits are of wide extension in that 
field. Mr. Hughes classes tliem under the heading of “ Supra* Barakars (Z. <?., p. 71) 
and on j)age 72 he writes ; — • 

“ From my jiublished notes in the Records of the Survey it may be gathered how 
strongly I was of opinion that in the valley of the Johilla the strata imniediatc'ly 
above the unquestionable coal-measures were Mahadevas. On reconsideration, how- 
ever, I think the suggestion of Dr. Feistmantcl in the I’aheontologia Indicia 
embodies a more reasonable view of the situation, and that sonu; yuu'tion of the arcia 
mayeped as Supra- Barikars should form an intermediate zone betwciou the Mahi'idevas 
and tlu! coal-measures.” 

Several of the localities which Mr. Hughes placets in this category, I have quotcid 
as belonging to the Raniganj group, judging from the fossils only, 'riie y)alieonto- 
logical relations of these beds have been indicated on precioding ycages. 


S\STiaiATlG.VI> REVT15VV' OP THE J'OSSILS OF 'J’UE LOWEU-CoNUWAn.VS. 


A.— PLANTyE. 

1.— CBYFTOGAM^E ok ACOTYLEDONES. 
a P TEUID OVU VTA . 


Genus; SCIIIZONEIJRA, Sc/>imp. and Mottr/., 1814. 

(1) SCUIZONEUIU OONDAVANENSIS, Fulm., 187(5. 

1870, Kuo. Gccil. Surv., India, Vol, IX. p. (iO. 18 SO. Cal. Indioa: (inndwdiia Flora, Vid. Ill, p. 01. nod 
platus ; also Vol. IV. I’t. 1 (1S83). 

This species is of particular interest from its close resemblance to Sekizonenra 
paradoxa, Schimp (lower trias), and from its frequent occuiTcnce in the lower-Gond- 
wanas, especially in the Raniganj grouy). 

Transitional beds : Auranga coalfield (north face of Latialiar hill), and South - 
Rewah (one or two yilaccs in the Sohagymr dislriet). 

Faacliel group : Raniganj coallhdd (near Maitur, north-west of Asansol). 

Raniganj i/ronp (including Kamthis) ; Raniganj and Jharia coalfields (very 
numerous) ; Bokaro (loalfield (one locality) ; Karanymra coalfield (one locality) ; 
Auranga coalfield (inlier 14 miUis north of Jaguldagga) ; llamkola and Tatayuini 
coalfield; Raigarh-Hingir coalfield (Garjau hills) ; South-llewah Gondwanu l)a,sin 
(places in the Goyiat area, on the Son river and in the Sohiigynir district). 

Bardkar group: Lumki hill Karharbari coalfield; Auranga coaUhdd (Siikri 
river, west of Gurtur). 

Karharbari beds : Karharbari coalfield; Mohyiani coalficdd (Satpura basin). 
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(2) SCHIKONEURA, COmp. MERIANI, Scllimp. 

1879. IfiMHiinantul : Pal. Iiid. ; Talchir-Karliarbtfri Flora, p. 8, Pt. 1, figs. 6-7. 

fl 

Some specimens arc doubtfully referred here — 

Karharhdri beds : Karbarbdri coalfield. 

Some specimems from the Talchir shales, Karaun coalfield, also appear to belon" 
to Sch'isoticurn, so that ibis f»enus would appear to range in India from the Talcbirs 
up into the Transitional beds. 

Genus : PHYLLOTHECA, BgL, 1828. 

A g(‘mis known from jurassics in Euroy)e, Russian Siberia, North-Eastern 
Sil)eria, China, Newcastle beds of New-South-Wales. In India there are two 
species. 

(3) PiiYLLO'j’iiECA indica, Bunb., 1862. 

1880. Fttistnifuitcl : Pal. Iiid. ; Gondw. Flora, Vol. Ill, Pt. 2, p. 67 ct saq, 

limiignnj group (includg. Kdmthis) ; Raniganj coalfudd ; Ntigpiir area. Lately 
il- was also identified from tlm coal-measures of Tong-King (basin of llon-Gae). 

(1) PlIYLLOTllECA ROBIISTA, Fstm. 

ji88(). Pal, Iiid. ; Gondw. Flora, Vol. Ill Pt. 2. pp. 68-69, fig. 

Itaniganj group : near Eubrajpur, Gopieandar area, Rajmahdl hills. 

Genus : TRIZYGIA, Bogle, 1839. 

Re])rescnt8 th(! genus Sphenophgllum ; is a most interesting form. 

(5) TiuzY(ax\ sPECiosA, Bogle, 1839. 

1880. FfiNliiuiutel : 1. r,, p. 69 and fig. 

Buniganj group : Raniganj coalfield ; Sikkim (according to Sir J. E. Hooker) ; 
Soutb-llewah Goudwana basin (Solidgpur district) ; Satj)ura basin. 

Bardkar group : Bokaro coalfhdd ; Auranga coalfield (west of Muruy)) ; 
Talchir coalfield (near Gopaly)ras!ld), 

Genus : VERTEBRARIA, 

A very numerous fossil in the low(?r-Gondwanas, though its real nature is as yet 
I'iir from being understood. It occurs besides in the Newcastle beds in New South 
Wah's. 

(5. — Vertebkauia indica, Bogie, 1839. 

1880. Foistumutcl : /, c., and Vol. IV, Pt. 1. 

This species is most widely distributed. 

Transitional beds : Auranga coalfield (north face of Latiahar hill) ; South- 
Rewah Goudwana basin (several j)laees in the Sohagpur area). 

Baniganj group : In most of the coalfields. 
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Bardkar group : In most of the coalfields. 

Karharhdri beds : Karharhdri coalfield ; Daltonganj coalfield. 

Talchir group : South- Rewah Gondwdna basin (near Behia Bargaon). 

FILICES. 

Order: MARATTIACEJE. 

Genus : DAN J30PSIS, Beer. 

7.— Dan^opsis hughesi, Fstm., 1882. 

1882. Pal. Ind. ; Gondwana Flora, Vol. TV, Pt. 1, p. 26 et seq.^ with numerous fijjures. 

A most interesting fern from its size, its relations and its occurrence. 
TrantrUional beds : South-Rewah Gondwdna basin (Sohdgpur district, Parsora 
near Beli). 

Order : CTATHEACEiE 
Genus : CYATHEA, Linn. 

8 — Cyathea comp. TcninATcnEFPi, Schmalh. 

1880* Feistraankd ; /.c., p. 76 and lig. 

Baniganj group : Karanpura coalfield (3 miles south-east of Tandwa). 

Bardkar grofup : Talchir coalfield (near Talchir). 

Genus : SPHENOPTERIS, Bgf., 1828. 

9. — Sphenopteuis POLYMOiu’nA, Fstm., 1870. 

1870. Feistmaiitel : d. As. Soc. V<d. XLV. pp. :i5(>-~368 and 1880. Pal. liid. ; Gondwftnii 

Flora, Vol. lil, PI. 2, p. 70, and %. 

Baniganj group : Raniganj coalfield; South-Rewah basin (several places). 
Bardkar group : Lumki hill, Karharhiiri coalfield. 

Genus : DICKSONIA, L’Hdrit. 

10. — Dicksonia hughesi, Fstm., 1880. 

1880. Pal. Ind. ; Gondwdna Flora, Vol. Ill, p. 62^fif'. Also Vol. IV (1882), Pt. 1, p. 25, and 

Baniganj group : Jharia coalfield ; South-Rewah Gondwdna basin (Son area) ; 
Sdtpura basin (Bijori horizon). 

Order: POLYPODIACEiE. 

Typo : ASPLENIUM, Linn. 

11. — Asplbnium whitbyense. Beer (incldg. Alethopt. iudica, Oldh. and Morr) . 

1882. Pal. Ind. ; Gondwdna Flora, Vol. IV, Pt. 1, p. 28, etc. 

Transitional beds : South-Rewah Gondwdna basin (Parsora near Beli). 
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12. — AsrjjKNrVM comp. witn'iiYESsn, Ueer. 

IHHO. I’lil. Ind.; Goiidirilna Flnr,% Vid. Ill, mill 1883, ibid, Vol. IV. 

UniiiffdiiJ group : llanignnj coaIfi(?ld ; Jharia coalfic.'Id ; Soutli-lvcwah Gone! 
wiirin biisin (on the Muhnti river). 

Type : POLYPODIUM, Zim/-. 

13. — ALliTirOl’TJSKlS LINJILKVANA, llotjlc, 1839. 

IHSn. : Pal. lii<L ; Goii<lw^na. Flora, Vol, III, Pt.2, p. 80, t?lc., aiul li^^. 

lluniguuj group : Ranigaiij coalfield. 

Typo : PlIEGOPTEllIS, Metten. 

Ik — AiiUTiioTTKiiis rnKGon’KiioiDus. Fslm., 1876. 

lS7(i. .Ilium. As. SiM'., Bull};., Vol. XBV. pp. :l(>2— :t(i I, ami llf^. 1880. I’al. Ind.; (ionJivana Kliia, 

Vol. Ill, 1>U3, p. 81. 

Itmiigauj group : Kaniganj coalfield. 

Fecoplcrldcm ineertoi sedis. 

15. — PK(;oi’'rBKi.s concinna, Fred., 1838. 

IHHO. KciMliiiantcl ; Pal. Iiul. ; (unidwfliKi Flora, Vol. Ill, Pi. 2 , p. 82, and fii;. 

In Europi! a rliiciic species. 

Panchel group : Pauiganj coalfield (North-west of Asansol). 

Chums; MEUIANOPTELIIS, IIeer,imi. 

10. — Mkkianoi’tkuis ma.ic)R, Fdm., 1880. 

ISSO. Pal. Iial,; (Jmulvviin.i Flora, Vol. Ill, Pt. 2, p. 83, and li^. 

llunigou j group : llanigaiij coalfield. 

Order : NEUROPTERIDE.® and CTCLOPTERIDEiE (Cardiopteridcse) 

Genus: NEUROPTEllIDIUM, Schimp, 1879. 

This contfuns the single-pinnate neuropteroid plants, which in Europe are 
represented in lower triassic rocks. 

< 

17. — NBlTUOl’TlillTDllIM VALIDUM, Fsfm., 1879. 

1H71>. Pid. Ind.; (JondwiCn i Flora, Vol. Ill, Pt. l,pp. 10 — 11 and 
Korliurlxiri hedti : Karharhdri coalfields. 

Genus : CYCLOPTEllIS, Bgf., 1828. 

18. — Cycloi'teuis I’AcnvunAcnis, Gopp., 1836. 

IHSO. Foisiinantid : Pal. Ind. ; Goiidwana Flora, Vol. Ill, Pt. 2, p. 84, and fur. 

In Europe a rlnetic species. 

Fanchel group : llaniganj coalfield (Norlh-west of Asansol). 
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Order : LOMATOPTERIDEiE and PACHYPTERIDEA]. 

Genus : TIIINNFELDM, mtingsh., 1852. 

19. — Thinnfeldia comp. oi)Ontopteroii>es, Fstm. 

1879. Flora dos oestl. Austral iens: Paljvontoj^miidiicn, Siijipl. Ill, Lief. Ill, pp. 105, 105. 1880. 

Gondwiiia Flora, Vol. Ill, Pt. 2, p. 85, and 

There are several specimens which have, I think, to be correlated u ith this 
species. 

Transitional beds: South-Rcwah Gondwdna basin (Barsova, near Beli). 

Tanchet group : Ramkola and Tatajaini coalfields (at two localities). 

Order: TAlNlOPTERIDEJE 
Genus : MACROT.ENIOPTER1S, Schimp., 18G9. 

This genus includes the broadleaved forms, especially vepresented in mesozoic 
formations. In India there arc several species numerously r(*prescn(,ed in the 
ujiper-Gondwanas, but there are two good species also in the lower-Gondwiinas. 

20. — Maciiot^nioi’TKUIS dan^eoides, Hoyle, 1839. 

187G. Ffiatmaiitel : dour. As, Soc. Bonjr., Vol. XLV, p. 305, and li)^. 1880. Pal. lud.; Clondwtitu 
Flora, Vol. Ill, Pt. 2, p. 88, and lij;. 

Raniganj group : Raniganj coallield ; .Tharia coalfi(;ld ; Auranga coalfield 
(inlyer 1^ mile north of Jaguldagga) ; Nagjnir area (near Knmthi). 

Ironstones shales : South Karanpuni coallield (Naikori river, near .lainagar). 

Baralear group : Rajmahdl hills (rujar Eurgo) ; Auranga coalthdd (Sukri river, 
Avest of Gurtilr). 

21. — Macrotacniopteuis feddeni, Fstm., 1870. 

1880. Pul. IiiJ. ; (jondwflna Flora, Vol. Ill, Pt. 2, p. 8‘>, 

Bauiganj group : Nagpur area, nearKuinthi; South-Rewah Gondwana l.'asiii 
(on the Son river). 

Bardkar group : Auranga coallield (Sukri river, west of Gurtur). 

This species has also been identified from the coal strata of I'oiig-King (llon-Giu- 
basin) . 

Type : VITTARIA. Swartz 
Genus : BALiEOVJTl'ARIA, Fstm., 1870. 

22. — PALiEOVITTAllIA KTJRZI, Fstm., 1870. 

1870. Jouru. Ah. Sob. Vol. XLV., p. 3(18, and fig. 

Bemiganj group: Raniganj coalfield. Identified also amongst the plaids from 
the coal-bearing beds of Tong-King. 
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Genus : OLEANDRIDIUM, Schim^, 1869. 

23 , Oleandeipitjm comp, stenoj^euron. Schimp, 1869. 

1S80. Feidmantul: Pal. hid.; Gondwdna Flora, Vol. Ill, Ft. 2, p. 92, and /ijr- 

Tavchet group : Uani^anj coaindd (North-west of Asansol). 

Oomis : ANGIOPTERIDIUM, Sokmp, 1869. 

24 — ANOiorrEUiniVM comp, mc’clellanth, Schimp, 

18HO. FrlHiinniititl : Pul IncL; Gondwana Flora, Vol. Ill, Pt. !2, p. iind 

Rnniganj group: Nagpur area (near Kamtlii) ; also Soutli-Reuah Goiuhvaua 
basin. 

25. — Angiopt, infarcttjm Fsfm., 1880. 

IKHO. Foistinunic}! ; L r., j). 03, aiu! 

Maniganj group : Raniganj coalfield. 

Order: DICTYOTAlNIOPTERIDEiE. 

Genus : GLOSSOPTERIS, Bgt., 1828. 

Tills is the most numerous genus in the lowor-Gondwiuias. it also occurs in 
the lower and uiipcr coal-measures (Newcastle beds) in Australia and has recently 
been identified Irom the coal-bearing beds of Tong-King. 

I have, for easier reference, arranged the various species according to their form 
and net-venation into several groups. 

aa. — Narrow-leaved forms. 

2(5. — GiiOssopxKiiis ANGUSTii'oniA, Bgt., 1828. 

lvS8(). Pul. Ind. ; GomlwiCua Flora, Vol. Ill, Ft. 2, ]>. 105, otcr., and lip. , 

llnnigavj group: Rajmahal hills; llaniganj coalfield; Karanpura coalfield; 
llamhola coalfield; South-Rewah basin (many localities); Satpura basin; Wardha 
coalfield. 

Ironstone shales : South Karan])ura coalfield (Naikori river, near Jainagar). 

Baralcdr group: Talchir coaKield; Auranga coalfield; South-Rewah basin. 
It also occurs at the locality I’inaora, SingM'ara district (South Rewah), the fossils 
at which I thought might rather represent the Karharbari horizon. 

27. — Glossoptebis lefioneuha, Bmih., 7 8(51. 

Qinir. Jonrn. Gool. 8oc. Lond^ni, Vol. XVII, p. 330, (‘to., and lip. 

Itaniganj (Kamthi) group : Nagpur area. 

28. — Glossopteris pormosa, Fstm., 1880. 

1H80. Pal, Ind Qondvvtfiia Flora., V^)l. Ill, Pt. 2, p. 106, otc., and ftp. 

Baniganj group : Ranigauj coalfield; Kfiranpiira coalfield ; Ramkola coalfield ; 
South-Rewah basin. 
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29. — Glossopteris t^nioides, Fdm., 1882. 

1882. Pal. Iiid. ; Gondwana Flora, Vol. IV, Pt. 1, p. 36, and fi}<. , 

Bardhar group : (Karharbdri beds) Finaora,* Siagwara district, Soutb-Rewab 
basin. 

hb. — Forms with narrow nets. 

30. — Glossopteris communis, Fstm., 1870. 

1876. Journ. As. Soc. Bonn., Vol. XLV, p. 375, aud lij;. 1880. Pal. Iml.; Goiulwdim Flora. Vol. IV. 
Pt. 2, p. 98, etc., and fig. 

This species is not only known in tbe Transitional beds, but, also in true ujijier- 
Gondwdnas, otberwiso it is tbe most numerous species of tbe lower-Gondwiinas. 
Fructificating specimens show longitudinal rows of round sori. 

Upper- Gondwdnas : Jabalpur group on tbe Sbcr river, Satpura basin. 
Transitional beds (Mdbadevas) : Auranga coalfield (nortbern face of Latiabar 
bill) ; Soutb-Rewab basin (Daigaon, west of Pali, etc.). 

Panchet group : Raniganj coalfield ; Ramkola coalfield. 

Bamganj (Kamtbi) group : In almost all coalficdds. 

Ironstone shales: Raniganj (loalfield; Soutb-Karanpiira (a)alfl<'l<l (Naikori river 
near Jainagar). 

Bardkar group : In most of tbe coalfields. 

Karhdrbari beds : Karbarbari coalfield ; Daltonganj coalfield; Mobpani coalfield. 
Talchir group : Cliano basin, Karanpiira coalfield. 

31. — Glossopteris communis, var. stknoneura, Fstm. 

1880. Pal. Ind.; Gondwana Plora, Vol. JII, Pt. 2, p. IHK 
Baniganj group : Raniganj coalfield. 

Bardkar group : Raniganj (roalficld ; Kdranpiira coalfii.dd. 

32. — Glossopteris inteumittens, Fstm., 1880. 

1881), Pal. Ind.; Goudwsiiia Flora, Vol. Ill, Pt. 2, p. DI), 

Bardkar group : Raniganj coalfield. 

33. — GliOSSOP I'ERIS STRICl'A, Buiib., 1861. 

1861. Quar. Journ. Gool. Sott. London, Vol. tXV^ll, p. 331, and lijij. IHHi). Ind.; (londwanii 

Flora, Vol. Ill, Pt. 2, p. 1(H), and fi«?. 

Kamthi (Raniganj) group: Nagpur are.a ; AVardba coalfield (ls;i par. near 
Chanda) ; Soutb-Rewab Gondwana basin. 

3 J,.— Glossopteris mus.efolia, Bunh., 1801. 

1861. L. f. pp. 329—330, and fig. 

This species is soraewbat doubtful and was not rrujt with again. 

Kamihi group : Nagpur area. 

‘ III hio recent Report (/. r., p. 39) Mr. Huj^hcB mentions this locjality by the name of Amtfd^njijri, ami he places 
it, a8 all the other localities with Karliarhari fossilH, under tbe heading RarfCkar group, being unable on stratigruphiujil 
or petrograiihical grounds to indicate any separation. 
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— GTiOSSOPTKUis IKDICA, Schn»p., 1809. 

JH2S. fy..sK„,.t. brownian., v.ar. in.li.-a. : Hiat- vojr- foaa.. p. 22:! tab. 62. fife', 2. . 

F. isfoantrl : Pal. In.l. ; Oon,lw,£na Fk.ra, Vol. Ill, Pt. 2. p. lOl. houre,. 

Next to Glos,sopl. communis tl.c iiio.st numerous s])ecies ; shows also a similar 

state of fruetilicaliou. t i.- i 

Immitimul he,h (!' Mahadovas) : Auranga aoalfield (nortliern taca of Latiahar 

hill), SouKi.ltciiaIr liasiii (Daigaon, &r.) 

Mw! gr,m, : Itaigaoj ooaM.'W (aorth-wost of Asaa-soJ). 

aro^P^ Karan, , ura c.«.H.old ; Simtll-Itowali 

Goiif/ujina ha.sj/i (Gojtat and Son ar(‘a.s) ; Nai^pui an a. ^ ^ 

Ironatone-nhak’s : South Karanpiira coallield (Naikori river, near Jamagar). 
Burukar yroup : Itunii’nnj coal fir Id ; liatuk ohi-Tatajmni coahicid ; lalchir 
; Knrnnjmrn conliirld ; Soutli-JU^wnh CioJidwnnn basin. 

Karharhdn beds: Dalton ^'aiij coalfirld; Piunorajri South-- lie wall. 

Talchir (fvofqi : Kdranpuva coallndd (Chano hnsin, north-west of E-iIcba). 

re. — luirrmrdiatr forms. 


;](). — (iLOSSOr'I'KUlS UK-OWNIANA, -B///., ]828. 

IS‘JS. <;i(*,wM»)ttt‘ris lirowiiiiinM, /. r., )>. Pi. (>2, ]. 1H8I). J^il. Ind. ^(ioiKlwfltiJi Flom, Vo], III, 

Pi. 2, }•. lo2, 

This is su])i)osed to lie tlie Australian variety of tlie original Qlosmpf. browniana, 
Imt tlie Indian form ajijH'ars to sliovv a similar not-vonation only ; while the state of 
frind ilication in tin* Indian speeinn'iis is similar to that of Gl. conuminis and 67. 
hidlca, ill th(' Australian Gl. hrownutna. the fructification appears (according to 
Carruf hers) to Ix' (lill'mimt ; so that, ns T said onc(‘ hel'ore, in spite of the similar net- 
venation, hoth the forms, judging from the fruetilication, would hclong to different 
genera, viz., Polypodiitm and jiuthrophymn respectively. In this statement, there 
is, I think, no ineousisteiiey and no incorrectness. 

lUmiganj group : lianiganj coalfield ; Raigarh-IIingir coalfield ; South-Ilcwah 
Gondwiina hasin (Gojiat area. Sou river, and Sohagpur district); Nagpur area, 
sjieeimcns in fruetilication; IVardha coaltield. 

Boriikar group: Raniganj coallield; Talchir coalfield; Ramkola-Tatapani 
coallield; A uranga coallield ; South-Revvah Goiidwana basin. 

Tins species has also been identified amongst the fossil jilants of Tong-King. 

37. — (JnossopTKHis coiu).\ta, Fshu., 1882. 

1SS2. Pill. lud. ; South-lvf'vjih (joiidwfCnii Floni : <.iOud\v£^t)a Vol. IV, Pt.. 1,, ]>. 21, (1)^;. 

Truusilional beds : South-Rewah (londwaua basin (hill between Karkoti and 
Malhadu). In my above work this locality is quoted undbr the heading of Rani- 
ganj group, whih^ Mr. Hughes places it with his Supra- Bara kors,' which corrcsjiond 
with my Transitional beds." 

' MoMi. (ifo. Sim*,, India, Vol. XXI, Pt., II, II7. 

' In Mr. lluj^ln'h' inoinoir live ti^rui ‘ Supra-Psinikar ’ was not proposed to indicate any dclinite horizon, hot 
only as ii convcnitnil expression lor the rocks above tlu* coal-measures^ to wliicli latter his dc'icriptiun was mainly 
directed (set*, ]>■ 71). H. Ik M. 
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dd. — Broad-netted forms. 

38. — Glossoptebis retifbra, Fslm., 1880. 

1880. Pal. lud. ; Gondwrfiia Flora, Vol. Ill, Pt. 2, p. 103, and 

Itaniganj group : Raniganj coalfield ; Karaiijmra coalfi(;ld ; Ilamkola coal-field ; 
Soutli-llcwah Gondwana basin; Satpura basin. 

Ironstone-shales : South Kuranpura coalfield (Naikori river, near Jainagar). 
Bardkar group : Auranga coalfield (Sukri river, east-by-nortli of Kajbar). 

39. — Glossopteuts bamudica, Fstm., 1880. • 

1880. Pal. Iiid. ; Gondwtfna Flora, Vol. 111. Pt. 2, p. 105, li^. 

Transitional beds (Mahadevas) ; Auranga coalfield (northern face of Latiahar 
hill) ; also in South-Rewah Gondwdna basin (Kurabar). 

Baniganj group: Karanpura coalfield; Ranikola coalfield; Soulh-llevvah 
Gondwana basin ; Satpura basin ; Nagpdr area ; Wardha coalfield. 

Ironstone-shales: llaniganj coalfield (Ivulti) ; Soutli Kiiranpura coalfield 
(Naikori river). 

Bardkar group: Raniganj coalfield; Talchir coalfield; Auranga coalfield; 
II utar coalfield ; Ilamkola coal fudd ; South-Rewah basin. 

Karharhdri beds : Karharbari coalfield (3rd seam). 

— Glossoptkuis coNsi'icuA, Fstm., 1880. 

1880. L. e.. p. KM. fis- 

Baniganj group : Raniganj <roalfie,ld ; Karanpura and Auranga coalfields. 
Ironstone-shales : South Kilranjmra coalfield. 

41. — GliOSSOPTElllS DIVEIIGICNS, Fstm., 1830. 

1880. L. c., p. KM, 

Baniganj group : Raniganj coalfield. 

€. — a (mud-leaved forms. 

42. — Olossoptekis okbtculaiiis, Fstm., 1880. 

1880. L. (•., p. 107. fi;;. 

Baniganj group : Raniganj coalfield. 

. f. — IncertiV. 

43. — Glossoi'tebis decipikns, Fstm., 1879. 

1h 79. Pal. Ind. ; Gondtv^na Flora, Vol. Ill, Pi. 1, p. 17, fi^- 

Karharhdri beds : Karharbari coalfield ; Daltonganj (!oalfi(dd. 

Order : DICTYOPTERIDE.®. 

In this the various species of Gangamopteris ai’e most numerously represented, 
chiefly from the Karharhdri beds and Talchir shales. 
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G(‘nus: GAN(3 AMOFTERIS, McCoy, 1875. 

« 

4L— Gangamopteuis cycloptbroides, Fstm., 1879. 

r^il. Ind. ; Goudwrfna Flora, Vol. Ill, Pt. 1, p. 12, fig. Ac*.; also this volume, IH. 1. 

This is tlic type form, ori{»inally described above (/. c.) 

Bardkar group : Sbabjmr coalfield, near Kotmi (doubtfully Karharbari 
beds) ; also South-Rewab basin (doubtfully Karharbari beds). 

Karhurhdrl hcih : Karbarbdri (!oalfield ; Daltonganj coalfield ; llutar coalfield. 

Talchir ahdles : Karaun coalfusld ; Karanpura coalfield (Chano basin) ; Auranga 
coalfield (north base of Latiabar bill) ; llutar coalfield ; South-Rewab basin (at 
several j)lac(!s). 

There were many varieties of this species distinguished whi(;h occur pretty 
constantly at one or the other locality in tlu; Kaharbari beds and Talchir shales. 

45. — Gangamopt. cycloptekoides, var. stjbauiiiculata. 

187!». A. r, p. l:». 

Karhorhdri heda : Kaharbari coalfield ; Daltonganj coalfield ; also in South 
Rewah (Finaora, doubtful). 

7'alchir shulcs .- Karanpura coalfield (Chano basin) ; Auranga coalfield (northern 
base of Latiabar hill; ; llutar coalfield. 

40. — Gangamopt. cyclopter. var. areolata, 

]S7il. L. r.. |). 14, fi)'. 

Karharbari beds : Karharbari coalfield. 

Talchir shalea : Karanpura coalfield (Chano b.asin), 

47. — Gangamop'I’khis cyclopt. var. attenuata. 

]S7!». L. <•., p. M:, lig. 

Karharbari beds .- Karharbflri coalfield ; Daltonganj, Hutdr, and Mohpdni 
(!oalfi(‘lds ; also South-llewah basin. 

Talchir shales : Karanjiura coalfield ; Auranga coalfield* 

48. — Gangamopt. cyclopi’. var. acuminata. 

1SH5. In tho proHont momoir. 

Talchir group ; Kdranpura coalfield (Chano basin) ; Auranga coalfield (north 
has(' of Latiabar hill). 

49. — Gangamopt. cyclott. ^ar. cordipolia. 

18H5. The preHunt ineninir. 

Talchir group .- Karanpura coalfield (Chano basin) ; Auranga coalfield (north 
base of Latiaiiar hill). 
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60. — Gangamopt. comp, obliqua, McCoy ^ 1876. 

1876. Prodr. Paliooiifc. Vit5toria, Dec. IT, p. 13, fij;. 

Talchir group : Kdranpura coalfield (Chano basin). 

51. — GANGAMOPTElUSBTjaiADICA, Fnlm., 1879. 

1879. Oondw^na Flora, Vol. Ill, Pt. 1, p. 16, fif*, 

Karharbdri beds : Karbarbdri coalfield. 

Talchir group: Kdranpura coalfield (Cbano basin). The identification from 
this group is, however, made with some reserve. 

52. — Gangamop’I'eeis, major, Fstm., 1879. 

1879. Oondwiiia Flora, Vol. Ill, Pi. 1, p. 15, fij?. 

Karharbdri beds: Kaharbdri coalfield; also Soutb-lloAvah (between Udrdi 
and Sdrangpur). 

Talchir shales : Kdranpura coalfield (Chano basin) ; South-Rcwah (Bareri). 

53. — Gangamopteris angustifolia, McCoy, 1875. 

1876. Prodr. Palioont. Victoria, Dec. II, p. 11, liiL?. 

Karharbdri beds : Karharbdri coalfield. 

Talchir shales : Karaun (Deoghar) coalfield; Kdranpura coalfield. 

64. — Gangamopterts anthbopuvoides, Fstm., 1880. 

1880. Pal, lud.; GondwfCna Flora., Vol. Ill, Pt. 2. p. lOH, 

Baniganj group : Raniganj coalfield ; Kdranpura coalfield. 

56. — Gangamopteris wiuttiana, Fstm., 1870. 

1880. Pal. Ind., l.e., p, 109, fi;;. 

Raniganj group : Raniganj coalfield. 

66. — Gangamopteris HimnEsi, Fstm., 1870. 

1880. Pal. Ind., 1. c., p. 109, fig. 

Kdmthi (Raniganj) group .- Ndgpur area (near Kdmthi). 

Genus : BELEMNOPTERIS, Fstm., 1876. 

, 1876. Journ. As. Soc. Bengal, Vol. XLV, p. 370. 


57, — Bblemnoptebis wood-masoniana, 1870. 

1876. i. c., p. 371, fig* 1H80. Pal. Ind. ; Gondwtfna Flora, Vol. Ill, Pt. 2, p. Il2, fig. 

Raniganj group : Raniganj coalfield. 

INCERTA) 8EDIS. 

Here I have included several fossils doubtfully referred to Sagenopteris and 
some others. 



62 


FOSSIL FLOEA OF THE GONDWANA SYSTEM. 


68. — Sagenopteris (?) longipolia, Fstni., 1880. 

1880. pjil. Ind. ; (loiidwrfiia Flora, Vol. Ill, Pt. 2, p. 113, fig, 

lianiganj group : Eaiiif'anj coalHeltf. 

69. — Saoenoptejiis (?) I’OLypjiYELA, Fstm., 1880. 

1HW». L. r., p. lEi.fij;. 

ItaHlganj group : Eanij'a.ri j coalfield. 

60. — SAGENoi’TJSias C 02 UJ). iMioiroj-iA. Fred. 

]SS(I. 1.. r., JJ. I IJ., (ijr. 

Jiauiganj group : lianiganj coalfield. 
Ol.—SAamoi'Tiiiiis (?) stol iczic as a, Fdw., 1879. 

787.0. it<nui\vdii!t FI(»rn, Wd. Ill, I*t. I,|>. IS. 

Jxarharbdri btuh .- Kurburhiivi coalfiidd. 


Genus : ACTINOPTERTS, Scheuk, 1867. 

62 . — AcTiNorriutis unNOAhKNiiJs, Fdtm., 1S70. 

^ }s7r, I!,:: V„). JX. VI. ti, TO. ISSU. G,u.d«A„» n.va. V„I. 111. ]>t. i>. ,, U! 

21 auig(n.j group : lianiganj coaJ/ield. 

r.en us : AJVTllJlOPHYOrSIS, Nath., 1878. 

fiy. — ANTiirioenvocsis (?) sp. 

isso. riil.Iiul,; (ii'iidwanii Floni. Veil. II I, Pt. 2 , |). l]fi, ti(.. 

Jvdmthi (lianiganj) group Ku. lacl.eru, Souil. Godavari district,. 


IJ. lOlANEllOGAMyK 

A a i 'MN Ot^FEltM^F. 

Class: CYCADEACE^E. 

Order: ZAMIE.®. 

Genus: PTEllOPIlYLLUM, Bgt., 1828. 

()t. Ptekotiivllvai lUJUDWANioNSE, Fstm., 1877 (Mc’Clell.). 

IS//. Rci'. (icnl. Siir\ .. Iiulia. Vnl. X, Pi 2 n 71 i;.. luxfi p,,i i. i .. , , 

l-l. 2. p. IK! (i,. ’ ^ 6i.l.; (.ondiirfim K)om. Vol. Ill, 

Fanigauj group : lianiganj coalfield. 


Genus : ANOMOZAMITES, Schimp. 

Pl / ATYPTERYGIUM , Schimi.. 

66.— PEATVP’i'EKVGTUM RALLI, Fulni., 1886. 

ISSl. A.u.,ii.,/.,i,i.i,..s lialli. Roc. Ocol. Surv. „f India. V.,1. XIV, Pt. :i. p. 25« fi,. Move fi,.„ve. i„ the 

Burdkar group : Aurauga coalfield (Sukri river, west of Gurtur). 
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Genus : QLOSSOZAMITES, Schimp., 1870. 

66. — 'Glossozamites stoliczkanus, Mtm., 1879. 

1879. Pal. Ihd. ; Gondwiina Flora, Vol. Ill, Ft, 1, p. 19, fij;. 

Karharbdri beds : Karliarbfiri coalfield. 

Order: NOGGEBATHIOPSIDILffl, Fdm., 1879 . 

1879. Pal. Ind. ; Goiidwdna Flora, Vol. Ill, Pt, 1, p. 20, et svq, ; also supj)l. to the same, ih. p. 55, ele., 
and all subsequent jmhlications. 

Genus : NOGGEllATIIIOPSIS, Fdm., 1879. 

67. — N6GGERATUIOPSI.S iir.si.opi, Fsfm., 1879. 

Literallire same as above. 

This is a very numerous and widelj^-distributcd fossil in India ; the same genus 
is also found in Australia in the lower and upper coal-measures (Newcasth' beds) ; 
and there is hardly any doubt that, it represents Sehmalhausen’s lihiptozamites from 
Jurassic beds in Itussian Siberia. The .s:imc sjaicies was also identilied from the 
coalbeds of Tong-King. 

Tramitional beds : South Rewah (Parsora, near Beli). 

JianiganJ (K.'imthi) group: llaniganj coalfield ; South-Ilewali basin ; Niigimr 

area. 

Ironstone shales : South Kai'unpura coalfield (Naikori river, near .T.ainagar). 

Bardhar group: Kaivinpura coalfield; Pamkola-T.atapani coalfudd; South 
llewah Gondwilna basin ; IJmret coalfield (near Barkoi, Central Provinces). 

Kurharbdribeds: Karharbari coalfield; Daltonganj coalfield ; Mohpani («)alfi(dd. 

Talchir group: Karaun (i)eoghar) coallield; Kiiranpura coalfield; Auranga 
coalfield (N. base of Latiahar hill). 

68. — NbGGKRATIIIOrSIS UACEUATA, Fstm., 1882. 

1882. I’al. Ind.; fJondwHiisi Flora, Vol. IV, Pt. 1, p. 42. 

Karharbari beds : South llewah (Dhamni, .soulh-east of Khaira ; this locality 
is included by Mr. Hughes with the Barakar grouj)). 

Squama’ .and semina. 

There are some other doubtful fossils, which probably ar<‘ in some relation to 
the preceding ord(‘r. 

(59. — SvUAMAC GYMNOSPEllMARUM, 1880. 

1880. Pal. Ind. ; GondwAna Flora, Vol. Ill, Pt. 2, p. 119. 5;^. Also Vol. IV, Pt. 1, p. 27. 

Transitional beds : Auranga coalfield. 

llaniganj group : lid jmahal hills ; llaniganj coalfield; Karanpura coalfield 
Auranga coalfield; South llewah (Son river). 
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Bardkar group : llaniganj coalfield ; ICdranpura coalfield. 
Karharbdri beds (.^) : South Rewah (Dliamni, south-east of Khaira). 


70. — Cahpolithks milleiit, Fatm., 1879 (1881). 

1871^. Pttl. I«d. ; Gondwrfua Flora, Vol. Ill, Pt. 1, p, 30, 1881 Suppl* lo tht* Hanio — p. 69, Also 

Vol. IV, Pt. 1, p. 43, fif'H. 


Karharbdri beds : Karharbdri coalfield ; also South Rewah (Dhamni, south-east 
of Khaira). 


Class : CONIFERiE. 


Order : TAXACEiE. 

Genus : RniPIDOFSIS, Sehmalh. 

J879. Ptrf;. z. Jnrafl. RuhhI., p. 60 otc., 


71. — lljiipinopsis GiNOKOiDES, Sckmalh. 

1886. Foistimanlcl . Goiidw4nu Flora, Vol. IV, Pt. 2 (IIhh M«*inoir). 

Bardkar group : Auranga coalfield (Sukri river, west of Gurtur). 

72. — Rinpiuorsis densinekvis, Fstm., 1880. 

1880. Pal. Ind. ; Gondwitna Flora, Vol. Ill, Pt. 2, p. 21, iijf. oto. 

Raniganj (Kdmthi) group : South Godavari district (near KunldclKU’u). 


Genus ; EURYPIIYLLTJM, Fslm., 1879. 

73. — ElJllYPirVLLUM WIIITTIAEIIM, Fstm., 1879. 

1879. Pal. Iiid. ; Goiidwuiia Flora, Vi»l. 111. Pt. 1, pp. 2()-27, 

Karharbdri beds : Karharbari coalfield. 

Order : TAXODINEiE. 

Genus : CYCLOPITYS, Sehmalh., 1879. 

1879. L. (*., pp. 39, 88, i'tc., lij^. 

74. — CvcLoi’iTYs (?) dichotoraa, Fslm. 1885. 

1886. Thin Moiuoir. 

Bardkar group ; Auranga (!oalficld (Sukri river, west of Gurtur). 

Genus : VOLTZIA, Bgt. 

75. — VOLTZIA UETEUOPUVLLA, Lt.’t. 

^ o 

1879. FeiatmaiitBl: Pal. Ind.; GoiidwrfDa Flora, Vol. Ill, Pt. i, p. 28. (!«. .Mbo .Mibsequoiit j.ulilic- 
atioiiB (Vol. Ill, Pt. 2, p. 122 ; Vol. IV, Pt. 1, p. «). 

llaniganj group : llaniganj coalfield; South-llewah basin (Gopatarea). 
Karharbdri beds : Karharbdri coalfield ; Daltonganj coalfield ; Soutli-Rewah 
basin (two places south of Khaira, which, however, Mr. Hughes classes with the 
Bardkar group). 
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Order: ARAUCARIEA!. 

76. — Genus : Albbetia, Schimp. , 

1879. Feistmantel : Pal. Ind. ; Goiidwdua Flora, Vol. Ill, Pt. 1, p. 29, 

Karharbdri beds : KarharMri cualiicld. 

Coniferous (? seeds). 

77. — Genus : SamakoPkSIs, Heer. 

Certain winged seeds, which occur rather frequently at various horizons, resemble 
very much the above genus. 

Transitional beds : Auranga coalfield (north base of Latiahar hill). 

Itaniganj group: Raniganj field; Karanpura coalfield ; South-Rewah GondAvana 
basin. 

Karharbdri beds: Karbarbari coalfield; Daltonganj coalfield; Soutb-Rcwab basin. 
Talchir group : Kdranpura coalfield (Cbano basin) ; Auranga coalfield; Karaun 
(Deoghar) coalfield. 

B.— ANIMALIA. 

The animal-remains in the lowcr-Gondwdnas are very much less numerous than 
the plant fossils ; and indeed only one group, the Panchef., yielded several species. 
All the animals arc fresh-water or land forms. 

Subkingdom: ANNULOSA. 

Class ; CRUSTACEA. 

1. — ESTHEMA MANOALIENSIS, JoncS, 1862. 

1862. Paloiontogr. Society, London: Monograph of fossil Esthen^y p. 76, PI. II, figs. 16—23. 

A larger and a smaller form. 

Itaniga 7 ij (Kamthi) group : Shales at Mangli, south of Nagpur; the smaller 
form also at Kdwarsa in the Wardha valley coalfield, in beds that are placed with 
the Raniganj group. 

Quite a similar form also occurs in the Pauchet group in the Raniganj coal- 
field (near Asansol). 

Subkingdom: VEBTEBllATA. 

Class: PISCES. 

1861. Ucv. Mr. Hislop ; Qosir. .lourn. Gt-ol. Soc., Loildm), Vc»l. XVII, p. 347. 

2. — The only fish-remains in the lower-Gondwanas are scales and some other 
fragments .of Ganoid fishes— from Mangli and the Nagi)ur areas. 

Class : AMPHIBIA. 

Order: LABYRINTHODONTIA. 

3. — Brachyops laticeps, Owen, 1855. 

1866. Quar. Journ. (Icol. 8oc. London, Vol. IX, p.37, PI. II. 1879. Man. Goo. of liid., Vol. I, p. 10. 

Eaniganj (Kamthi) group : Mangli shales. 

4. — Goniogeyfi’US LONGiuosTPas, Huxley, 1865. 

1S65. r»l- Ilia., Ser. IV 1, pp. a— 6, PI. VI. 1M79. Lydeliker, il... Ser. IV. .i, p. 17, PI. Ill, «««. U, 16, 
JPanchel </ro«p.— Raniganj coalfield, south-west of Asansol. 
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5. Goniogltpttis huxleiti, Lyd., 1882, 

1882. Kcc. Geol. Sumj of India, XV, p. 26. 

Fanchet group : Eaniganj coalfield. 

6. — Pacbtgosia iscurvata, Huxley, 1806. 

1863. L. ft, pp. 6.7, figs. 1. 2. «tc. 1889. Lyclokker: 1. <•.. pp, 18-19, PI. HI, fi«K. 12, 13. 

Fanchet group : Raniganj coalfield, south-west of Asansol. 

7. — GLYPTOGNATnus FBAGiLis, Zycl., 1882. 

1SS2. Roc. Gcol. Survey of India, 1882, XV, p. 27. 

Fanchet group : Ranigauj coalfield. 

8. — Akcbegosauexjs (?) sp. ? olim ; now, Gondwanosaurus bijoriensis, Lydekker, 

1885. 

1864. Journ. A-S. Soc. Renj^., Vol. XXXIIl, pp. 336, 442. 1873. Archr^osniiriis, Medlicotl : Morn. Geol. 

Survey of Tiidia, X, p. 160. 1876. H. F. Blanford ; Qu. Journ. Geol. Soc. London, XXXI, p, 

622. 1870. ArcliegoRaurufi (P). Lydekker: Pal. lud., Ser. IV, Pt. 3, p. 36. 1879. Arche^^o- 

eauruH (P) FeiHimantel : Kec. Geol. Survey of India, Vol. XTI, pp. 76, 78. 1880. Lydekker: 
Journ. Ab. Soo. XLIX, p. 16. 1883. Arch egosaurus (provisioiiaily) Lydekker: Ree. 

Geol. Survey of India, XVI, 2, p. 64. 18S6. Gondwanosaurug bijorieugis, n. gen. et, up., 
Lydekker: Pal. Iiid., Ser. IV., pt. 4, pp. 1-16, fig. 

I have given the full list of synonyms just to show how doubtful has been the 
nature of this peculiar fossil ; and even now, I think, with the above name nothing 
is gained with regard to its systematical position and relations. It is true, it is 
placed with the Archegoaauria, but Mr. Lydekker himself adds that it is evidently 
a more specialised type than Archegosaurus (1885, 1. c., p. 12), and that the speciali- 
sation indicates an ai)proach to the higher labyrinthodonts like Maalodomaurua and 
Labtjrinthodon. 

Occurrence : The specimen is supposed to come from the Fijori horizon (eejuiv. 
Raniganj group) : Satpura basin, near Bijori, upper Denwa valley. 

Class ; REPTILIA. 

Order : ANOMODONTIA 

9. — Dicynodon OiiiENTALis : Huxley, 1805. 

1806. Pul. Ind., Ber. IV, Pt. 1, pp. 8-11, figs. 1870. Lydekkeu' ; L c., pp. 1-17, fig«. 

Fanehet group : Raniganj coalfield, south-west of Asansol. 

10. — Dicynodon, sp. 1879. 

1879. Lydekker : I, c., PI. 1, fig. 6. 

Ijocality the same. 

Order: DINOSAURIA- 

11. — Epicampodon indicus, Iluxley, sp. (Lydekker). 

1885. Pal. lud., Ser. IV, Pt. 6, p. 37 (Syuoii. Anki»trodun). 

Locality the same. 
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EXPLANATION OF PLATES. 


TLATK I A. 

MACR()T.fl<:NiopTKiiis I'EDDKNi, Fsliti., pa^c A lari^L* pretty (omplete spociiweii, 

desoribcd in the it xt. 

(j LOSKOi’TEiMS DROWN lAJs'A, Bjift., 28. A y]) 0 (?iiiiL*ii showiuj^' the venation of 

this speeies. 

A portion enlarged. 

(jl.OSSOI’TERIS DAMt'DICA, Kstlll., pajJj^C 28. 

A portion cnlaro-od. 

All tin* sj)eeiniens are from the Barakar ^roup in the Siikrl river, west of (iiirtur, 
AuraiJiju eoalfiehl. 









PLATE 11 A. 

1' l i^’s 

J, 2. 

(jLOS.SOrTKRlS COMMUNIS, 
net-venation. 

Fstin., j*ag“C 2tl. Two speoiincns with a very narrow 


I(^ i’./ 

. Portions enlar^j^od. 


I'V' 

.‘i. 

(.iANCiAMOl’TJOUlS, Sp, 

. :ia. The same enlarged. 


*1 — S. 

Pl.ATYl'TKUYO I IJM Tl \LI,I, 
intore.sting- s}>ocieB. 

Fvstm., j»aj^e Ii7. Various portions of fronds of tins very 
KijLTS. d-;, f), and 8 show tlic toj) portions. Fi^s. 4a, la, Ha 


and 84 slunv enlarged l<*aflt*ts and Uin distribution of Hit* veins. 

All the 8])CciincnB are from llio lbir>dvar j^ronp in the Sukri river west o( (iurtur, 
Auran;:a coallifld. 






rLATK 111 A. 


IliiiiMhorsis <:i M(iK()iDi:s, Schmalh., Sf‘vera.l leav(*s of this Giii^koid 

plant iir<* n-nnipod oloso to a stem portion bo as to a])pt*ar as if th(*y heloiip^od 
to it ami to liavo h-*on a.tta<du*d to it in bunches. To the ri^ht of fij^. 2 is 
atiother of 1*1 uttfpier^yiiiin- fjalll. 

( 'ycooi itys (?) UK iioTOMA, Fstiii., pa.<»*e 4t. This speeinifii sliows two leaf- 
whorls, one with live, the other with thrtie leaves, which are twice or three 
times forked. 

Another sp(‘< inien of tin* sann* spe<ne.s. 

Barakar } 4 ‘rou]», Sukri river, w'est of (lurtur, Auranj^.a coallield. 






PLATE 


IV A. 


I’i-. 

1 

Fii^s. 

2 and .‘V 

Fi^rs t, 

h, 7~ll. 

Fi- 

(> 


Loll li^uro ; Glossoptkhik kktii-'icua, Fstm., pai^-o : 29 . 

-Ri^ht lio’uiv : (J1.OSSOVT. DASIUDICA, Fstin., Tho Iavo Iwivok are drawn 

as j»r(*s(.‘ntod on t-lie same spoeimen. 

iiavakar o’roii]), Sukri river, east-by-iiorth oJ* iiajhsir, Auran^ra eoallleld. 

AlA( ROT.KNiorTKins l>A^^•l.:()lnKs, Royle, sp., pa^-e 2^, The venation at least is 
that of this s])(‘(‘i(‘s. 

Vkiitkiiiuima inimca, Uoylo, pajre 2:.’. S]mcimMis sinovingr a pecMiliar kind ot 
]»reserval ion. 

CvCl.OJMTUs (*'') l)KllOT(rMA, Fstlll., J)ao‘c 44. 


These latter sptriin<‘ns rrom Ihinikar ^n-oup, Sukri river, west oi‘ Ciiirtiir, Anrani^a 
eoallit'ld. 







PLATE VA. 


Mr; 

1. 

V'^KUTEBRARiA INDICA, Roylf-, pa^e 22. Stem and rootlets. 

Barakar {:^roup, Sukri river, west of Gurtur, Auranga eoalfudd. 

Fl-. 

n 

iSquAMA (Gymnospermarum). 


I-. 

Gangamo!*teuis, (?) ANTiiROPHvoiDEs, Fstm., page 3 K 

Fio-. 

5. 

Glossoi’tkris ANIJUSTI folia, Bj^t., pai^e 25. 

These tlirce specimens from Hauiganj "roup, west of Bur^aon (in Ganesh])ur river), 
Kuranpuni coaHield. 

Fi?X. 

.i. 

Di(TYorTEiui)iiiM, paj^o 3 

F.cr. 

S. 

a-f}. VVlNOEI) SEEDS : (?) SAMAROPSIS, pa"o 45. 

From the llaiii"anj f^roup, south of Tandwa, Karan]mra eoalfield. 

Fi^-. 

(;. 

Glossoi’teris DAMUDICA, Fstm., pa"e 28. Fragment of a lar^e leaf. 

Fi<4'. 

7. 

GAN(JAM()rTEiMS, sp. A small leaf, appert 4 iiniiig apparently to this t^enus. 

Tl>ese two spo(!imens from Ironstone-shales, near Jainagrar (in Naikori river), South- 
Karan j)ura coal held. 


iK 

Gangamopteiiis MAJOR, Fstm., pa^e .‘hS. Top portion. 


10. 

Gangamoi'T. ctci-opteroides, var. .sudauriculata, j>age .‘U. Rollt [rom Tahhir 
shales, Chaiio basin, north-west of Rikba, Kiiranpnra coaHiehl. 






PLATE VIA. 

1 Gangamopteris cyclopteroides, Fstra., page 30. 

The typical toim, roscmhliug very much those originally ligured from the Karaun 
coaltield. 

Figs. 3 & Gangamopt. cyclopter., var. subauriculata, page 31. Both these specimens show 
th(? doubled-up margin of the leaf. 

All from t he Talchir-shales, Chano basin (uorth-west of Kikba), Karanpura coalfield. 









PLATE VII A. 

K3, P). (jANruMOPTKHis cYCLOPTEROiDKS, viir. SDnAiHUciirATA, pa^c 81. Of thcse, especially 
fi^. ^ shows well the charaeiers of the species. 

Fi*;‘s. Uk h (?). OANCiAMorTEiiis CYrr-OPTEHOiD^^s, viir. acuminata, pa^(‘ 

Tliis appears to ])e au approximately trianj^uhir leaf, (;oii.se(|uently witli a pointed 
apex. 

All from Talchir-shalcs, Chano basin, north-west of Kikba, Kiirunpura coalfield. 







PUTK VIII A. 

Fi<>. 1. CANGAMOrTKRIS CYC LOPTKKO IDES, Var. ATTKNITATA, pa^e 32. 

Fijxs, 2, 3. Gancamopt, cyclopt., var. siibauricdlata, page 31. 

Boili spociiDHijs sliowing W(;I1 the doubling up of the inargiii. 

Fig. 4. Gancamopteuis ( yc i.opteroides, var. ? 

Fig. 5. Ganoamopt. cyccopt., var ac’ITminata, page 32. 

Fig. (». Gancamopt. cyclopteeoides, Fstin., page 30. Small .sjmuraen of the type form. 

Fig. 7. Gangamoj’TEHis buriadica (?), Fstm., page 33. 

All the s^iecimcns from Talehir-sUales, Chano basin, north-west of Rikba, Karanpura 
eouKicld. 







PUTR !XA. 

I . Gancjamoptkius f'YCLOPTKRoiDKs, viir. srHAnHicn.ATA, paixp '>1 . SjM'cinien with nitlirr 
tliiciv veins. 

‘I. (jANtiAMoiT. (’Y(.'ix)PTKK();i)i';s, Fstm., ;>0. The lyp<* Form. 

•i. Gan(jam()I*t. ( yclopt., var. .si hai hiculata, pan^e ' 41 , 

The hasa.1 portion oF the W*aF. 
h/. (jA.\(aMOPT. PYCl.OPT., vai\ ATTKNIIATA, 
r. CiANCiAMOPT. (’Y( POPT., Var. .SPBAUKlCrLATA, pa^« '31. 

All From Talehir-slialcH, Chano basin, north-west of Kikba, Karanpuru poallield. 







PLATE XA. 

1, 2, t — 7. G ANTCiAMOI’TEIlTS CYCt/^PTEllOIDKS, vav. SUHATJRICULATA, page . 

'rills is a very inBirueiivf series of speeimens showing the various states of folding 
at. the margin of the leaf, whereby at last the speeimens tigs. 2 and were 
produecd -Figs. 5 and 7 show tlie beginning ; in fig. 6 it is somewhat more 
advan(;ed, still more so in tig. 1, until in tigs. 2 and !• tlie margins from both 
sides meet in the middle line. 

These speeimens aro from Talchir shales, Chano basin, north-west, of Kikha, 
Kiiranjiura coal held. 

3. GAN(3AMOin\ CYCI.OFI'., vai*. SL'BAUIIICUIATA, pago 31. A small but very lomph (e 
specimen, showing well the incut base, and the slightly auricled basal angles. 

From Talchir rocks, north face of Latiahar hill, Auranga coallhdd. 
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PLATE XI A. 

Finrs. 1, *2, 5. Gangamopteris cyclopteroides, var. cordtpolia, page 32. 
a portion of fig. 1 enlarged. 

Fig. 3. GANCiAMOrTEKis oiiLrQTJA, McCoy, page 83. 

Figs. 4 k 7. Gangamopteris cYCLorTEROiuEs, var. acuminata, page 32. 

Figs. () & 8. GLossorTERis communis, Fsim., page 26. 

The gloHsopteris character is here quite distinct. 

Fig. 9. Ganoamopteris majoi Fstm., page 33. Somewhat- like a leaf of Nof/fferat/nopjfis, 

hut- the veins forming anastomoses. On the left side t he margin is also slight ly 
folded. 

All from Talchir shales, Chano basin, north-west of llikba, Kdranpura basin. 






PLATE XII A. 

lifj:. 1 . Glossoi’TEIus communis, 20. 

Fi^^ 2. CiLossoiTERis INDICA, Scliinip., 27. 

Fi^K, 0,4. Eqii I SETACEOUS oi' coNiEEitous OranEliFis ? 

Fig-. ha. NooiJKiiATiiiorsus iiisuon, Fstm., ])ago 40. 

Fig. hL (j i.ossoiTEins ( V communis) — iVagnicnl, 

Fig. 0 c, fj. FragiTK'Jits of Glossoi'TEUIS with a venation resembling [a) GL covin; vnifi and (^i) Gl. 
indica. 

All these from Tah-hir shales, Chan o has* n, north-west of Hi kha, Karan pura. coalfield. 
Figs, 7 — 15. Winged seeds — Sainaropm (compare ])age 45. 

From Tjilehir shales, (^hano hasin, Karanpura coalfield, and from northern face of 
Latiahar hill, Auranga coalfield. 

Figs. 10, 18. CaT^ CAM OPT Kills C\(’K()VTEIlOU»RS, var. COIUU KOLIA, ])agc J52. 

Talchir shales, northern hasf' of Latiahar hill, Aurauga coalfield. 

Fig. 17. Cl ANCAMoi’TEius cvi’KoiTEitoiDEs, Fstm., pugc 30. 

Same locality as ])receding. 






l‘L\Ti; XIIIA. 

JVj;. I. Ci.WdAMopTiiKis (’Y(M,orTi:u()i i»Ks, Fstii)., -‘Ui, ty])' 

1 // jKirtidii 

;! ( 1 ANfiAMoiTKiiis {•Y(’L()iTKK()i i)i;s, var. coh’DiKoraA, |>ad‘«‘ ;i2 

I'lj;,-. ( (f ANCA.MOI’I'KUI.S {’YCI.OI’TKIJOILKS, vav. SI BArKK'l'L/i^I A. .‘U 

ri.;> !•, <1 (j ANCAMoiTians ('Y(a,(H'Tia:(Hi>Ks, var. .vT'i i-jN i ata , ])adv .‘i;’. 

I'):; a FJ('ua;ia{ATiii()i*.sis Jiisi.ori, Fstin., |>a^-c 10. 

All From TahOir iKirtlicrn lias^' oF Laliaiiaf lull, Amaiid-a ('oallidid 

1 iL';,-. ^ 1' \ lanaaiu MUA ini ipa, K(i\ !«•, j)av;(‘ 

Talclur rocks, IJcl'ia liurn*juui, South- Iu‘wali. 'riu* ohhxst known sjHrmu'U of / c»'- 

hL 






1‘LATE XIV A. 

rigs. I — 4. (jangaai()ITI-:i:is (:v(ji.oiTKHoii)K9, Fstm., Ty)>c forni. 

f). Cj angamoitkims ( yc’Lopteroidks, var. subauimcmilata, |)ap‘ -U. 

Fig. (V CiANCiAMOJTKIUS ( YCLOI'TEKOIDES, Vtir. ATTENUATA, pagf 

Kig. 7. GLOSsoj'iEjus LNDicA, FkIuj., l>agci " 11 . 

Figs. 8, 1). Si rds, piigH' 

All Kurliarbiiri beds, outcrops soutli of KajluTu, Daltoiiganj coalfitdd. 
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NOTICE. 

[Vol. TV of the Gondwiinn F/oro.) 

In concluding the fourtli volume of his magnum opus in the I\‘il;cr)utologia 
Tndica Ihe author of tlio Gondwana Flora has certainly a right to give a summary 
review of the latest discussions upon this very interesting sul)j(H?t. 1 havc\ then^- 
forc, acceded to Dr. Feistinanters special r(M|uest to publish liis Introduction in l ull ; 
only some minor and more or less irn'hnant passage's have he(m omitt(':d. 1 regret 
that at the same time I should reel it oilicially incumhent. on mc% as a duty to ot liei’s 
who have taken part in these discussions in the puhlll'ations of the Survey as wcdl as 
to studemts in general, to notice some inaccuracies into which Dr. l^’eistmantel has 
fallen in the special pleading for his own view's. Having taken no part in the 
controversy I can assumes this office witli hotter grace. 

2. It is highly satistaetory that,, having contested the operation atevc'ry step, Dr. 
Feistmantel sliould end hy (dieerfully (*onceding the main point at issue: in his 
tabular stahmicnt of the case (p. ’xxy) tlie whole low^er-Gondw^dna division (as he 
constructs it) is placed as pala?ozoic. Tliis counts immc'diakdy after the emphatic 
declaration (p. xxiv) that “ in spite of all tlu! various atti^mpts at modiiications since 
I left India, there is yet no in^cessity for any rt'al or important rectitication of my 
previous classillcation and coi*relations.” JS’ow% Dr. Feistmantel's latest deliverance 
on this question, a year before lu' left India, is contained in the following passage, 
quoted from the last page (F52) of y)t. 2, Vol. Ill of the Gondw'^ana Flora (published 
in September 1881) : — The above-mentioned more rc^cc'iit, observations remove now 
these difficulties to a considerable (‘xhmt, hedping to lix with great probability the 
position of ilie low^cu'-Gondwanas ; for, taking into consideration tlu^ correlation of 
the Talchii’-Karharbari heds witli th(^ Bacclius Marsh beds, and of these latter with 
the llawkesbury beds, which overlie the Newcastle beds, and considering these latter 
as permian while the tw’o former are considered as lower mesozoit^ then the age of our 
lowcr-Gondwanas wdll have to be approximately the same ” (/'.c., lower mesozoic). 
This is the contention that was started by Dr. Feistmantel in 1870 (llf'c. G. S, 1., 
IX, p. 79), when the Talchirs with the Damudas were pbu^ed by him as triassic, and 
I can find no departure from it in any of his pnpers until the ])resent tromplete 
renunciation. It is indeed asserted (on p. xiii) that the. j)ermian ag(^ of the Talchir 
boulder-bed had previously been freely admitted, but it would seem from a later pass- 
age that this admission involved a mental rcstirvation ; for (on p. xxi) it is only 
edaimed that this correlation is one to which in my later writings I have not made 
any objection.'’ I can find only one passage where even casual allusion is made to 
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NOTICE. 


that .su"f»ostion, and rather in a tone of dis'sent than of acceptance, thus ; “ the correla- 
tion of the Indian Talchirs with the Ekka beds in South Africa and with tlie permian 
breccia in Eiif'land is also based upon these similar physical phenomena only ” (Rec. 
XTIl, 251 : 1880) ; and in the same Short jiaper the Talchirs are correlated with the 
llaechus Marsh find the Ilawkcsbury beds as mesozoic, as “ overlying the Newcastle 
l)(‘ds, which represent tlie close of the pahnozoic rocks in Australia.” This would, I 
should think, be construed as something very like an ‘ objection and a bitter contro- 
v(srsialist must subinit to be judged by wdiat he has said, not by what he has avoided 
saying. 

B. Art('r all, the formal adaptation exhibited in the table (p. xxv) would seem to 
b(? unreal, for in Ihe iext (pp. xlli, xiv) the age of the Gondwanas is twice quoted as 
‘ Trias-.lura,’ as if this still held good in spite of the recent plunge into the coal- 
measur(!8. Hut, perhaps, this is I)r. EeistmauteVs way of displaying his adhesion to 
tlie palteobotanieal standard, the rights of which he so zealously deh'uds with the help 
of Mr. Zi'iller. I?i any on<^ butfa spiudalist this sort of performance would he un- 
pardonable, for tbere really is no cams belli in the matter. No one objects to the 
correlation of the several Gondwana floras with the floras of European or other 
formations; it is the correct thing to be done; to dispute it it would be lik(! getting 
up a fight over a sura in simple aritlimetic ; but if those deterrainatious were all as 
(‘xaiit as they are asserted to be, they could never be adopted for the standard scale 
of formationii. I'lu; great discrepanc-ies in the evideneo of age as derived from 
terrestrial and from marine fossils is admitted ; to be comparalile throughout, the 
reference to a standard scale must lx; made upon the same kind of (widirace ; and 
ind(‘j)endently of any intrinsic nuirits of consistency the choice for this purpose 
must, fall uj)on the marine organisms on account of their greater abundance and 
distribution. It may be allow'cd to sjieak of the Gondwana llora as mesozoic, or 
'rrias-Jura ; but the Gondwana period, the duration of the Gondwana system, includes 
the up])<;r palraozoic. 

4. l)r. Eeistraantel seems unable to understand this very simple matter of 
(convention, else he would avoid such criticisms as he indulg(‘s in ; e.g. (on p. xiv) 
(diallenging his imaginary ojiponcnts to do the very thing they say should not be 
done; or (on p. x.xi) condemning as unintelligible some of Dr. Waagen’s recent 
suggestions, when be was simjily applying this rule: correlating the Talchirs, 
fhrough the Salt-range boulder-bed, with the marine lower-coalmeasures of 
Australia; in doing wdiich he did not fail to make the needful explanatory adjust- 
nent by inferring that the glacial action was later in Australia than in India. The 
suhsc(|U(‘nt removal of this difficulty only justified the correctness of the rule, 
although making that provisional adjustment “ wrong,” as Dr. I'eistmantel inanely 
remarks. The same comment w'ould apply to the cavil (p. xix) at Mr. Oldham’s 
provisional acceptance of tlie Bacchus Marsh and Hawkesbury correlation. 

5. Dr. Eeistuianters classification of the Gondwana horizons may serve a tran- 
sitional purjiose, but is hardly likely to last. The characteristic of his Transitional- 




laiKATA IN I*r. 2, Voi. IV 


Th<*rf‘ nn- a fV*w mistakoH nnd omissions in tins part, tho blamo for whiish falls sololv upon niVM’Ii (< ). K.). 

On pft^r 2, 1 hav«* ornittod to quotr tin* ^ohuh (Jfox.\opferif(, Ironi tlio 'rulc.liirs, (’Innio Imsin. 

On pii;^(‘ d, linn 8 from ahovo, road ; i‘l. XI A, /?//*•. i, 2, /I inrtt«^ad of fit's. 1. IV 
On pa^n 11, linn {» from aHovo, road : PI. XI A, ftp. o’ iimtnad of fit's. 2. .0. 

On pajic (j. rnn- 12, from al»ovi*, road : (Tani/nmopUris anthrop/ipnit/rx in.sinad ol (Unssuplcris (intitroph. 

On }ia*'o 7, lim? 2 IVimi bidow, road : Jayuldatpja instead of Tatjuldoppa, 

'riio same on ])aj;o Kb lino 0 from abflvo. 

On papo 17, in tbo j'omTal list of fossils, Olttxxnpt. indira, Soliimp. has also tit Ik* quott-d as oocnirrinj;^ in tliu 
'ralchir fi^ronp <jf tin? Kdranjuira (Ist ooliiinnl. 

Same paf'o, at (Uinpamopt. rt/elopteroidrx, ihoro is ornittod PI. XI VA. fiffs. 1-4. 

Saim- pa^'o, al (iaiKjtim. et/Hopl., van sabauricuhtla road PI. XA, Jigs. 1-7 instoad of fit's. J. 2. 1-7; lluMi* is 
also ornittod ; 1‘1. XIIIA. fit's. 15, 7. * 

Sumo pap-, at, (iamj. lytpdupt. var. citrdifhlia road PI. WK. Jigs. J, 2,7i instoad ol (ii^s. 

S.trno pa;;o at dangam. oldiqua. Mot 'oy, ro.nl PI. XI A. Jig. H instead of ti-^s. 2. o. 

On patr<‘ 28, lino 2.‘5 from abox f*, roa<l Jingvrvd instead of 

On pii^O' ‘.52, at (iiingam. cgclopt. var. cordijolia roa<l Pi \V h. Jigs . 1, ‘c, instoad of (!:;«. 1, II . tlio sami- 
on pap- 1515. lino 2 from above. 

On pap- 1515, at (iitugam. ooinp. uhligtia road PI XI A. Jig. .V in-.((>nil o( ti^s, 2. fi. 

On puv^o (12 read U gtintospcvma' instead of J. C unmo.sptrma . 



PREFACE TO Voi, lY. 


^HE present volume is made up of two fasciculi, which contain dcscvip- 
■*"tions and illustrations of Gondwdna fossils (plants) from various ( lond- 
wdna basins (see title i)age). 

Tlie first memoir contains descriptions of fossils from the extensive 
South Rewah Gondwjina Basin and is illustl’ated l)y 21 jdates, contain- 
ing specimens chiefly collected by Mr. T. W. H. Huglu^s of the Geological 
Survey, and partly by Sub- Assistant Jrl ira Lall. The fossils are from both 
the lower- and uj)per-Gondwjluas, and mmiy of them are of no small interest 
not only on account of their geographical and geological distribution in 
that wide area, but also from a ])ala^ontological point ol' view. Highly 
iiiteresting in both these resj)ects are the fossils from certain localitit;s, 
especially Paraora near Beli, and Daigwin on the dull ilia river, and others 
which yielded a floi’a of a lower-Gondwiina character, while fi'om a. j)etrolo- 
gical point of view they occu])y a higher position ; all these localities were 
recently included by Mr. Hughes in his ])rovisional section ‘Suj)ra-Barii- 
kars’ as merely indicating beds above those under <lescription in his memoir 
on the coalfields of South Rewah, while I have ])laced them in a distinct 
division, under the heading of “ Transitional beds ” between the lower- 
and upper-Gondwanas, Yvhich, as T have suggested, might eventually be 
chassed as “ Middle Gondwanas.” 

The second memoir of this volume contains descriptions and illustra- 
tions of fossils which 1 collected myself in 1881 and 1883. The jflates, 
fourteen in number, were drawn and lithographed at the Geological 
rturvciy Office, in Calcutta ; they are numbered independently from those 
of the first memoir, but to distinguish them as belonging to the second 
memoir, 1 have attached to the plate-number the letter A. The text, 
however, was not written by me in India, but in Eui’ope. Soon after 
I'eturn from my excursion in 1883, I left for Euro])e, on two years’ 
furlough ; but various circumstances, beyond my control, especially the 
])rotracted illness and eventual death of my father, forced me, greatly 
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to my regret, to resign my Indian a.pj)ointmcnt. Through the kindness 
of Mr. H. B. Medlicott I have received permission to publish the memoir 
in the Paheontologia Indica. 

The memoir deals with fossils mostly from the Lower Gondwdnas, 
and some from the interesting Transitional -beds in the Auranga coalfield ; 
it contains several noteworthy additions to tlic Gondwdna Flora, and 
eidarges our knowledge of the further distribution of many already pre- 
viously known species. 

I liave added a discussion of the various groups of the lower- 
Gondwanas and Transitional-beds and their fo.ssils, .as well a systematical 
review of the lower-Gondwjina fossils, a similai’ review of the upper- 
Gondwilna fossils having been given in Vol. IT of the Gondwana Flora. 

As .an introductioTi to the volume, I have added some general 
remarks on the Gondwana system iis a whole, especially with regard to 
its various correlations. 


OTTOKAR FEISTMANTEL, MI). 


l*r(i(juc, A lujiist 1880 . 
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l-AUT J.-'llllC I’OSSIL I'LUUA OK SOME OK THE COALFIELDS IN WESTERN BENGAL 
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INTRODUCTION 

To Tol, /F, of the Fosftil Flora of the Gonttwann System in Ifididy 

By OTTOKAB FEISTMANTEL, m.d. 

Some General liemarks on the Goudwdua System, 

With the present volume my rc'gular Avork on tlio Gonclwana-Flora for ilie 
Palmontoloj^ia Indica is hrouij^ht to a close, although T still hope that in course of 
the exteiidccl work of the geologists of the Survey »iri the several Gondwana basins 
new material will he colli'cted, which from time to time might be sent to me for 
determination and evcuitually for d(‘scription and illustration, for wdiich act of 
favour I should feel greatly iiKh'hted to the respective authorities. 

For the j)resent, however, it wdll not ho* out of place to add a few general 
remarks on the Gondwana system, especially with regard to its correlation with 
other formations, occasion Ixung taken tonoti(?e the publications that have appeared 
since T wrot,e last on the subject. For this jnirpose I must distinctly refer to the 
delinition and characters of th(^ various groups of tlie lovver-GondwYinas, as given in 
tlie second part of this volume (herewith published), pp. 47 — 50; for to these 
groups chi(‘f reference will be made. 

The princij3al question still lies, I think, with the probable ag(i of the system 
itself, and with its correlations to other formations in Australia, Europe, and 
elsewdicre. I shall not recaj)itulate liere all that I liavc already written on the 
subject ; I shall only state that, in spite of all recent attempts to modify some of my 
correlations, none lias been conclusive enough ; so that T still ft'cl quite justilied in 
holding my own, as will clearly hi) shown, in the following discussion. 

The conclusions in my various writings, brielly expressed, were about the 
follow ing : from the beginning I thought that tlie Gondwana system represented 
the Trias- Jura system of Europe and elsowdiere, and that with regard to Australia 
the Damuda series could not be identified with the Australian lower-coalmeasurcs, 
not even with the Newcastle beds. 

Later on, however, I admitted freely a permian age of the Talchir boulder-hed^ 
then so generally insisted on, as I did not see that this view need allect my fur- 
ther deductions and conclusions ; for admitting as correct the above age of the 
boulder-bed, which lies at the base of the Talchir group, a good deal of time must 
have elapsed before the Talchir shales, containing fossils, and before the Kar- 
harbdri beds, with their coalseams, were deposited, and still more so before the 
Damudas came on; so that even in this case there would be no objection whatever 
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io the Daraudas and Panclicts representing the Trias and the upper-Gondwdna the 
Jura, with ref(!renec to European formations. 

During my work tin; comj)arison .with Australia developed in such a way that 
the Talcliirs had to he compared with the Ilacchus Marsh beds, both <!ontaining a 
houlder-htsd and the same fossils, and further on with the Ilawkesbury beds, this 
however solely on the evideneu of an ice-formed boulder-bed ; from the evidence 
then available I IumI to consider the Ilawkesbury boulder-bed being the same as the 
other two — a view Mr. 31. D. Oldham so fully adoph'd in August 1884 in his 
j)aper “ Some rough notes for the construction of a chapter in the history of the 
<iarih.”' Should it however be proved that this correlation was not correct, that 
there is a bouldcr-bcd in the lower-eoalmeasures (below the Newcastle beds), which 
has 1,0 be corr(dat(!d with that in th(5 Talchir group and in the Bacchus Marsh beds, 
then the correlation of the Gondwlinas with the Australian plant-bcids will be much 
easier and much more natural ; Ijnt it will still appear that the Damudas cannot well 
be correlated with the Newcastle beds. 

My belief is, and I hope to be able to show, that even if the Tabdiir boulder- 
bed should eventually be proved to be of upper carboniferous age, tlnwc is no natural 
n(!cessity for the Damuda division being older than Trias, so long as we remember 
that between the Damudas and the Talchir bouldcr-bcd in Ijidia there is a very 
thick scries of Talchir shales containing fossils (but without boulders), and also the 
very thick scritis of Karharbdri beds containing eual-seams, as established with 
certainty in the Karharbdri, Daltonganj, and Mohpani coallields, and with probability 
in the Ilutar and South llewah coallields. 

Besides the general deti rmiuation of the age of the Gondwanas (Trias-Jura), I 
have previously attempted also a further correlation of the various groups with some 
subdivisions of those two formations ; this attempt was severely ridiculed and 
pronoune.cd premature, but I do not think it w'as disproved ; for to point out certain 
contradictions in the fossil evidence (which 1 always admitted) and some inconsis- 
teneies in the text, is no positive jiroof to the contrary. Even with regard to this 
])ortiou oi my work I tliink that there is no reason why I should give up my 
])rcvious conclusions, so long as my coi'rtilations arc not replaced with others from 
more conclusive evidence. At the end of these general remarks, after discuss- 
ing some of the papers which have a more or less important Ixiaring on the 
question, I shall subjoin a table giving a general view of the various possible 
correlations. 

In the first place I have to notice a publication which from my point of view is 
very important ; it was alnaidy published in 1882, but I only received a copy of it 
in 188J, wlum 1 came to Europe. It is a paper by Mr. 11. Zeiller on the Eossil-Flora 
of the coalhem'ing beds of Tong-king.)* 

' .)(iuin. Ah. Soc. Bhiikh), Pt. 11, No. .1. 188 t, pp. 7-8 (of thn obstnict copy). 

* “Exttinen dok floro fonsilo deo tou.-Ik-h d<- cbirhou du Tong-kinK." por M. U. ZoillcM, Injfdnieur des Mines 
Kxtriiit dcB AuimluH dos Mineii ; livraidoM do soptembrc-octobH! 1882. With plates. 
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The great importance of these fossils lies in the circumstance that, besides a good 
number of European typos of known ago, tliey contain also a number of uppor- 
and lowcr-Gondwdna (especially Damuda) fossils, and all, as it appears, lie on tbc 
same horizon, or pretty nearly so. Mr. Zeiller writes {l.c. p. 1) *witb regard to these 

Tong-king deposits : “ les couches du Tong-king leur ont fourni un grand 

nomhre d’empreintes cn bon dtat de conservation, qu’il a dte possible de determiner 
exactement et qui permettont de fixer I’ago de ces depdts, dans losquols il n’a etc 
rencontre ■iusqu’!i. present aucune trace de fossilos aniinaux.” This quite justified 
and generally acknowledged practic-c of determining the age of beds from plant- 
evidence only, for which I was so often severely but quite unjustly blamed is here 
most solemnly affirmed as correct, which I consider as a great satisfaction to me. 

The fossil plants of Tong-king come from two basins — t,hat of llon-GA,c and 
K<5-Bao, separated by a ridge of carboniferous limestone, upon which the plant-beds 
lie unconformably. 

A third basin, at Lang-SAn, which yielded onfy three species, viz. Anplntiifcs 
rosserti, Presl. (rhontic), T(f‘iiiopte> is m<;' clellnndi (upper-Gondwanas), and Poly- 
podites fuchsi, Zcill., is hen' l(>ft out of consideration. 

With regard totlu; fossils Mr. Zeill(;r says(^.<7., p. 29) : 

" Ic tableau (jui prcc«\lc montre quo les deux groupes de mines, Hon-GA(;et 

Kd-Bao, son t lies par plusi(uirs espoc<*s comnmnes; il serait diflicilc d(! tirer de la 
floro aucune indication sdrieuse sur I’Age relatif des couches <]U*on y cxploite ; dies ont 
trop do caractAres communs dans leur vegetation pour qu’on puisse les dist inguer les 
lines des autres, et dies appartionnent toutes it une meine dpoque ; ce n’est quo par 
I’ohservation directly qu’on pourra arriver a rceonnai tre exactement leur ordre d(* super- 
position ” — And further on ]>. JK) : “En tout cas si les jilantes recueillies ne pcrmetlent 
par de tranchcr dcfinitive.mcnt ces questions dc detail, ellcs donnent du moins 
des renseignements yirccis sur I’Agc du bassin du Tong-king dans son ensemble.” 

The fossils described by Mr. Zinllor are the following' : — 

A. Irom the Kd-Bao basin in Tong-king : — 

* Tamiopteris (Angiopt(!ridium) apalhulala, \tir. miiUincrria : upf)cr-Qond- 

wdnas in India. 

* Pnla-ovittaria Estra.: lowcr-Gondwdnas (Baniganj group) in India. 

Diet yophy Hum nilsoni, Schenk; rlnetii;, in Bavaria and Sweden. 

Clathropterh plntyphylla, Brgt. : rluetic in Europe. 

* Qlossopteris hrownkimt, Brgt.: lowcr-Gondwdnas in India ; lower coal-mea- 

sures and Kewcastle-beds in Australia. 

Pterozamitea mimaleri, Sebimp. : rbmtic in Bavaria. 

Nilaonia polymorphn, Schenk : very numerous in rbantic beds in Eurojie. 

* Noggerathiopaia hialopi, Fstm. : lower-Gondwdnas and Transitional-beds in 

India. 

• We have thus an association of four Gondwdna species, three of which chiefly 
occur in the lower portion (Damuda), while the fourth belongs to the upper portion 


The Indifiti foniiN are marked with a * to thelt'f’t. 
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of the system, with four other species, wliicli are characteristic of the rhaetic form- 
ation in Europe. 

B, Erom the IIon-Ghc basin in Tong-king : — 

Here the association of rluetiie and Gondwdna plants is still more evident. 

* l*hyllotheca ind'tcu, Bunb. ; lower-Gondwana (Ranigan] group) in India. 

Aspleniles rdnserti, Bresl. : rhretic in Europe. 

* Td'uiojilcris (Angiopteridium) upathulata, Mc’Clell. : upper-Gondwdna in 

India. 

* Tcnniopl. spn/hiilafn, var. muUinervis : upper-Gondvvana in India. 

* Twuiopl. (Angiopt.) ensis, Oldh. & Morr. : upper-Gondwana in India. 

* Ilacroiceniopteris feddeni, Vaim.: lower-Gondwana (Barakar and Raniganj 

group) in India. 

V ’oodtoardilcs microlohus, Schenk : rlitetic in Europe. 

Polypodilca fnchsi, Zeill. : a new sjwcies from the Ilon-Gfic basin. 

Dictyophyllmi nculilobum, Schenk : common in rhaitic beds in Europe. 

dlathropteris plat yphylla , Brgt. : common in rhmtic beds in Europe. 

Tlerophyllum wquale, Nath. : rlimtic in Europe. 

Plcrozai.iiles mnusleri, Schiipp. : rhaetie. 

Anomozamites incousfmis, Schimj). : rluetie. 

Nilaoiiia polyinorpha, Schenk : very common in rhmtic bods in Europe. 

* Dtoza mites rarinervk, Estm. : u2)per-Gondwana (Srii)ermatur group) in 

India. 

Todoznmilcs distans, Braun : rluetie beds in Europe. 

* liogycrulhiopsis hislopi, Estm. : lower-Gondwana and Transitional-bods in 

India. 

Cycodiles salodini, Zeill. : a new species, 

Henr w(^ have' seu’em Gondwana species, three of which occur especially in 
the lower j)ortion of that system, wliilc four occur in the upper portion, in associ- 
ation with nine sj)ecies characteristic of rhuetic beds in Europe; two species 
are new. 

II' we consider the fossils of the two basins together, keeping in mind that their 
beds arc l)eU(!ved to la* on the same horizon, then we find an association of nine 
Gondwana species, jive of which are especially rej)resented iu the lower portion 
(t'sj)ecialiy Damudas), while four belong to the ujipcr j)ortion of that system, with 
ten sjx'cies characteristic' of rhadic beds in Euroj)e and elsewhere. This is really a 
most interesting fact, giving ilso a fresh interest to my previous deductions. 

From the fact that there are ten species of rhmtic beds, Mr. Zeiller thinks 
himself justific'd in jtlacing the coal-bearing beds of Tong-king between the Trias 
and Jura and to consider them as rejtrcsentativc of the rhmtic beds in Europe. 

But Mr. Zeiller goes on to compare these Tong-king beds w'ith other beds con- 
taining related forms, and in the first place with the Indian Gondwana system. 
As the Tong-king beds contain lower and uj)j)er Gondwdna fossils (five and four), 
he arrives at the conclusion that the Tong-kiug beds also take a place between the 
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lower and upper Gondwdnas, that is to say, between beds which by myself were 
considered triassic (lowor-Gondwdnas) and Jurassic (upper-Gondwdnas), a place 
which they occupy also through their rdteiic.forms. Mr. Zeillyr writes, l.c. p. 36, 
thus : — 

“ II rdsulto de ce qui vient d’etre dit que lea couebes do charbon du Tong-king 
viennent se placer entre les Lower et les Upper Gondwdnas, e’est-h-dire entre dos 
couches considerdes par M. Feistmantel, les premi6res coinrae triasiques, les secondes 
commo liasiques (on ne parlant du moins quede I’etage de. Ilajmahal). L’dge ddter- 
mindpar comparaison avecl’Europe coincide done aveccelui qu’indiquc la comparaison 
avec rindc, et cetto coincidence vient confirmer les idees dmises par M. Foistmantel, 
sur rdge de I’dtage de Rajmahal, d’une part, et sur cclui dos Lower Gondwdnas 
d’autre part.” 

Mr. Zeiller was, however, also very well aware of the opposition which my 
views experienced on the part of Mr. W. T. Blanr»rd, and he therefore proceeds to 
show in how far other relations, geological and palmontological, w'ould corroborate 
my determinations. He says distinctly, l.c. p. 30 : 

“ Toutefois cos iddes, au moins cn ce qui concerne les Lower Gondtodnas, ayant 
dtd, de la part des gdologues do ITnde, et pafticulidrement do M. Blanford, Tobjet 
de critiques assez vives,* il mo paralt neccssaire d’indiquer comment les dernidres 
rechcrchcs, tant gdologiqucs que paldontologiques, viennent ii I’appui de ces deter- 
minations.” 

He then analyses the fossil floras of Australia, Africa, China, and other parts of 
Asia, and arrives always at the same conclusion as he had already drawn from the 
comparison of the Tong-king fossil flora with that of the GonduAnas and of the 
rlimtic beds, viz., that it takes an intermediate place between Trias and Jura, or else 
between the lowor-Gondwdnas (Damudas) and upper-Gondwdnas. 

I consider Mr. Zeiller’s paper as a great satisfaction to myself, with regard to 
my work on the Indian Gondwdnas.* 

We have thus in Tong-king, situated between India and Australia, a flora which 
mostly agrees with the rhaetic flora of Europe, although it contains also upper and 
lower Gondwdna (especially Damuda) plants, some of which also occur in the New- 
castle bods and lowcr-coalmeasures in Australia. It may be that further investi- 
gations in Tong-king will allow in time of somo’stratigraphical differencing of these 
fossils ; but as the case stands at present, the relations arc clear and positive and 
cannot be quietly passed over. They would only show that the Damuda and 
upper-Gondwdna floras belong to the same mesozoic epoch. 

Next in order is a paper by Mr. Schmalhauscn, entitled “ Phytopalmontolog- 
ische Bcitriige (1883), which has only an indirect bearing on the Gondwdna flora, 
dealing with plants from the Kuznesk basin in the Altai and other parts of Asia. 

• * Hero he refers to Mr. W. T. Blanford’s paper in Rec. Geol. Surv. lud., XI (1878), pp. 104, &c. 

“ In his prenidentiul address (to be mentioned further on) Mr. W. T. Blanford's summary reflection on Mr. 
Zeiller’s Htaterneiits and deductions is that “they show how hopeless is the attempt to clussify these 
deposits by plant evidence alone.” 

5 Bulletin do I’Acad. Impdr. des Sc., St.-Pdtersbourg, T. XXVIII, 1883, pp. 42C.438. 



INTllOIUJCTION. 

f » 

Tlierc arc, however, several interesting points which deserve a notice here. Mr. 
Schmalhausen adduces further evidence for the Jurassic age of the Altai flora (/. c. 
p. 54G). Ho contjrms entirely iny. views about Noggerathiopsis being closely 
related, probably identical, with Ithiptozamites. He also describes this genus from 
a lower horizon, viz., from Chara-Tarbagatai in north-western Mongolia, together 
with Rhacxpteris, Lepidodendvon veltheifnicmum, Cavdioptevis, etc., an association 
which strongly reminds one of the same in the lower-coalmeasures (Stony creek. 
Smith’s creek, Greta, &c.) in New South Wales. 

Of further importance are certain observations which Mr. Schmalhausen has 
made in connci.'f ion with the leaves of his genus (Noggerathiopsis, 

mihi) viz., the ot currence of peculiar scales, very similar to those I noticed as “ Squa- 
niixj ’’fi'om several places in India (lower-Gondwanas), together with “ winged seeds ” 
(Smnaropsia), winch also occur in the lowcr-Gondwdnas in India in various hori- 
zons from Talchirs up into the* Transitional-beds. Mr. Schmalhausen thinks that 
these scales may represent scales of fruitconcs, at the base of which the winged 
seeds were fixed. 

In the year 1881 there appeared two papers which deal to a great extent 
with the Gondwana system. Th<! eailier in date is, I believe, Mr. W. T. Blanford’s 
presidential Address to the Geologicial s» ction of the British Association, at Mont- 
real (2Sth August, 1881), subsecjucntly republished' under the title : “Homotaxis 
as illustrated from Indian formations.” Although I do not agree with all the con- 
clusions contained therein, I shall not enter into a detailed discussion of the paper, 
as it does not in the least infringe any of the results ol)tained hy mo with regard 
to the Gorulwilna system, while at the same time it clearly shows what a diillcult 
position I had when engaged in the working out the Gondwana flora. 

1 must, however, point specially to one important fact regarding the relations 
of the Indian Gondwdna system to the African Karoo formiition, as described in 
Mr. Blauford’s \)apcr. This formation consists (in ascending order) of the Koonap, 
Beaufort, and Stormberg bods. At the base of those lie the Eeea beds, containing a 
boulder-bed, apparently formed by ice action, similarly to the Talebir boulder-bed 
in India ; it contains some Glossoptcris, which we also know from the Talchirs* 
The Karoo formation is now said to lie unconformably on the Ecca beds, which them- 
selves arc said to lie conformably on the underlying palseozoic strata.* 

In the Karoo formation the Beaufort beds arc no doubt the closest rejiresenta- 
tivc of the Damuda division ; and by their stratigraphical jwsition, pointed to so 
clearly by Mr. Blanford himself, they are much higher in position than the Ecca 
beds, just as the Damudas are much higher than the Talchir boulder-bed and Tal- 
chir shales, above whieh latter there are still the Karharbari beds. 

Now the Ecca beds themselves are stated to lie on palmozoic strata, containing a 
flora such as is met with in Europe in middle and in upper coal measures, viz., Cala- 

’ Koc. (ic{». Sbvv. liid„ Vul. Pi. 1, February 1885. 

* The ul)t»vo staU'uuuita are given by Mr. Blaufonl {L e., p. 4. 8) as baaed on tbe bittisl information* bat without 
any refeieiio«‘ ; it is however certain that previous writers were quite poutivo as to the uneonforinity between the Hera 
OrJs and undei in;.v rocka : see Grieabacb atill in 1880, Kec. Geol. Surv. Ind., Vol. XIII, Pt 2, p. 93. 
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ntites, Asterophyllitea equisetiformis, Pecopteris eisti, Alethopferis lonchitica, Lepir- 
dodendroH, Stigmaria, Sigillaria, etc. The Eoca beds, however, although they are 
said to be conformable on these beds,* do not.contain any of these or similar fossils, 
but contain a boulder-bed and a quite different form of plants, Oloaaopteris, which 
predominates later in the Beaufort beds. It is thus clear enough that rather a great 
change, both in physical condition and in the flora took place after the deposition of 
the palaeozoic (upper coalmeasures) beds in Africa ; and it would really be quite 
unnatural to maintain that in spite of this the Eoca beds must be of the age of the 
coalmeasures ; it appears to me more natural that, if palaeozoic at all, they repre- 
sent the permian epoch, from which it naturally follows that the Beaufort beds, 
corresponding to the Bamudas in India, are indeed still younger — triassic : the same 
relations as exist in India. 

The second paper of the same year (1884) is one by Mr. E. D. Oldham, Deputy 
Superintendent, Geological Survey of India, and is^entitlod : “Some rough notes for 
the construction of a chapter in the history of the earth.”* Mr. Oldham dwells at 
first at some length on a subject tliat is also discussed in Mr. Blanford’s paper, viz., 
the preference which marine animal fossils should deserve in comparison with the 
terrestrial fauna and flora. Several statements and quotations, especially from my 
works, would admit of rectification, but I have no intention to undertake it. I 
only want to call attention to the fact, that in August 1884 Mr. E. D, Oldham was, 
with regard to the Australian flora, especially with regard to the bouhler-bods, of 
quite a different opinion to that expressed in his later paper on the same subjoe.t 
(to be mentioned further on) ; he was indeed much more positive than myself, 
especially on the correlation of the Ilawkesbury boulder-bed with that of the 
Bacchus Marsh beds. At that time he of course had no knowledgf^ of the existence 
of a boulder-bed in the lower-coalraeasures in Australia, and had only such inform- 
ation at his disjwsal as lay also before me Avhen I wrote my last notes on the cor- 
relation of these beds. The description of the relations in the manner then given, 
especially the fact then admitted hy himself, tliat " the Bamudas must bo of very 
much later date than the Newcastle beds,” gave him at least an opportunity of 
trying “to explain why it is that the Newcastle flora left Australia when it did, 
and why it or its descendants lingered on in India, and spread over what is now the 
Old World producing important modifications in its flora.”* Any one knowing only 
this paper on the correlation question, would of course be quite convinced that the 
Talchir, the Bacchus Marsh, and the Ilawkesbury boulder-beds were contempora- 
neous, and that therefore the Newcastle beds, from tlicir strati graphical position, are 
older tlian the Bamudas, a fact whieh I even now maintain in siiite of the modifi- 
cations to be mentioned. 

In the number of Eecords* containing Mr. W. T. Blanford’s presidential 
Address there is a paper by Mr. Griesbach, entitled “Afghan field notes,” in ivhich 

* • Compare, however, the conformable position of permian on carboniferooR in many parts of Europe. 

> Joum. Aa. Soc. Bengal, Pt II, No. 3. 1884. Received AuguBt 30lli. rend Sepleuiber 3rd, 1884. 

Both quotations are in the Abstract copy, on p. 3 (p. 133 of the .lourual). 

Vol. XVIII, Pt. I, 1885, pj). 67, utc. 
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Mr. Griesbach describes certain beds corresponding, as he believes, with the Indian 
Talchirs and Gondwdna beds. The same subject is treated on more completely in a 
subsequent number of the Records,^ from which I shall quote some of the more 
important statements. The paper is entitled “ Afghan and Persian field notes,*’ and 
refers to districts in the Herat valley and in Khorassan. Mr. Griesbach observed 
there various formations, ranging from carboniferous up to post- tertiary, with some 
other beds yet below the carboniferous. Of chief importance in this series is how- 
ever a scqu(!nce of ‘ plant-bearing beds ’ lying above the carboniferous and to a great 
extent represimting the Indian Gondwdna system. On page 49 (/. c.) Mr. Griesbach 
gives a general table of the formations, from which the following observations are 
taken. 

Above the carboniferous there arc other beds, containing animal and plant- 
fossils ; Mr. Griesbach thinks that they probably represent the Indian Talcliirs, and 
he (;lass(;s them as perrnian aiuj trias. There arc other newer strata, rhictie and 
jurassi<i, containing (besides others) plant-fossils of Gondwana character (higher 
than Talehir); Mr. Griesbach mentions distinctly G lossopierin from these beds. 
Hitherto these notes are only very s(;anty ; but they arc fully deserving that proper 
notices shoiild be taken of them. This grouping agrees on the w'hole with the 
correlation proposed by myself previously for the various groups of the Gondwdna 
system. 

By a strange coincidence the same number of Records* in which Mr, 
Griesbach’s second paper appears, contains two other papers wherein an attempt 
is mad(' to establish a much lower position of the Talchirs, consequently of the 
Damudas ; one is by Dr. Waagen, the other by Mr. R. D. Oldham. Dr. Waagen’s 
paper is entitled “Notes on some palmozoic fossils recently collected by Dr. 
II. M^arth in the Olive group of the Salt-range.” As Dr. Waagen extended his con- 
clusions to the Gondwdna system and its correlations, I do not think anybody will 
blame me for making a few remarks on this part of the subject. 

The starting point of Dr. Waagen’s paper was, to show that a certain boulder, 
bed at the base of the “ Olive group,” which is of cretaceous or lowest eocene 
age, has now to be separated from that group and to be considered as palaeozoic,- 
on account of the occurrence of certain pebbles at the top of the boulder-bed 
containing pala)ozoic fossils, especially species of Conularia ; there are also some 
other fossils indicating an upper carboniferous age (horizon of the coalmeasures). 
From Dr. Warth’s specimens, the pebbles were declared by Dr. Waagen to be con- 
cretionary, and in aitu ; whereby the whole boulder-bed would be of the same age. 
From abundant evidence the boulder-bod is accepted as having been formed under 
the influence of iec action. 

To the further conclusions, with regard to the age of the Talchirs and Gond- 
wdnas and their correlation with certain Australian beds, I have to add a few ex- 
planations. On page 34 of his paper (/. c.) Dr. Waagen writes : “The most probable 
conclusion to which Mr. Blanford at last arrives is to consider these beds [Talchirs] 

' Vol. XIX. Pt. 1. 188(5, pp, 48, etc. = Reo. Geol. Surv. India, XIX, Pt. I, 1886. 
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as of permian age . . . etc.” This correlation was first suggested by Mr. H. F. Blan> 
ford,* and it is one to which in my later writings I have not made any objections. 

On the same page Dr. Waagengoes on to say : “All authors were however quite 
agreed upon one point, that these beds [the Talchirs] had to be tompared with certain 
beds occurring in Australia, in which a number of species of plants wliich had been 
found in the Talchirs and Damudas of India also occurred.” Dr. Waagen was per- 
haps at liberty to start from the one point needed for his exposition, but so blank a 
statement is distinctly misleading, and I deem it necessary to mention that it was 
the Damuda division which, before the Talchir and Karharbdri flora became known, 
was compared with the Newcastle beds in Australia, and as these were said to be in 
close connection with the lowcr-coalmeasures, then the Newcastle beds themselves 
and also the Damudas were considered to he of the same age. Tin* Talchir flora, on 
the other hand, was only made known after I came to India, although a few speci- 
mens were collected liefore ; and the Karharbdri beds and flora were solely estab- 
lished through my work (1877 ; see j)t. 2 of this volume, p. 48). 1 was also the first 
to compare this Talchir flora (and this only) with that of the Bat^chus Marsh bods in 
Victoria ; only later the boulder-bcd in the latter w'as also t.ak(ni into ]:)ro])er con- 
sideration, especially with regard to the correlation of these beds with the Ilawkes- 
bury beds, in which also a boulder -bod of the same nature W'as said to occur (this 
at least was my information at that time). 

Dr. Waagen may of course be quite right in correlating the Salt-range houlder- 
bed containing concretions with carboniferous fossils to the lowcr-coalmeasures with 
similar fossils in Australia ; but ho wus hardly at liberty to correlate these with the 
Talchir-Karharbdri beds, while acknowledging (on the same j)age) that a boulder-bed 
formed by ice aedion occurred only in the Ilawkesbury and Bacchus Marsh beds, both 
of which he declares higher than the Newcastle beds and of permian age ; for it is only 
with theBac(;hus Marsh beds our Talchirs can in any way be comjjarcd. At p. 35 {1. c.) 
Dr. Waagen w'ritcs : “Of the Australian beds that can be compared to different 
members of the Gondwilna system of India, it is chicdly the ‘ lower-coalmeasun's 
with marine layers interstratitied* which must be placed homotaxially on the same 
. level as the Talchir- Karharbari beds of the Indian Peninsula or the boulder group 
of N. W. India. In these beds in Australia traces of ice action have not yet been 
observed.^ The Newcastle beds which follow next above can p«5rhaps not be separat- 
ed from the preceding ; but the Ilawkesbury and the Bacchus Marsh sandstones 
must certainly be placed on a level with the permian of Europe.” It is, at least to 
me, quite unintelligible how the same Talchirs, which both by the boulder-bcd and 
fossils can wdth safety be correlated with the Bacchus Marsh sandstones only, should 
be placed on the horizon of the lower-coalmeasure, while at the same time the 
Bacchus Marsh beds and Hawkesbury beds, which latter lie above the Newcastle 
beds, are placed together on a higher level. Dr. Waagen did not take any notice of 
• 

* Quart. Journ. Geol. Soc. London, 1876, Vol. XXXL, p. 628. 

* See further Mr. Oldham'a paper, where the contrary in proved, so that all further deductions based on this cir- 
cumstance are of course wrong. 
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the close correlation of the Talchirs with the Bacchus Marsh beds, which however 
cannot be left out of consideration, as it is the only natural correlation. 

Even if Dr. Waagen’s proof were accepted tliat the Talchir boulder-bed is of the 
same age as the boulder-bed in the Salt-range and the lower-coalmcasures in Austra- 
lia, the further conclusions be draws from this would not stand. If the Talchir 
boulder-bed really is of the age of the lowcr-coalmeasures, there are still the Talchir 
shales and Karharbari beds which are higher and cannot be overlooked ; and only 
then the Damudas come in. Nor can it be correct to separate, as Br. Waagen {1. c. 
p. 35) do(;s, the Panchets from the Damudas, and to join them with tlie Kajmahdls 
in one division ; for not only is the palujontology of the latter two different, hut also 
their stratigraphy is opposed to it. 

On the same page (35) Dr. Waagen refers to the correlation with the South 
African formations, and says : “Por us at present it is quite suflicient to state that 
with all possible probability the Ecca conglomerates can be considered as the equiva- 
hints of the Talchir houlder-hcds and of the Salt-range boulder-groups and are thus 
of the age of the coalmeasurcs.” This, however, seems scarcely possible ; for, as I 
have stated already, tlie Ecca conglomerates rest upon strata whicli themselves arc 
of the age of the eoalmeasures, containing a true coalflora, while nothing of the sort 
is contained in the Ecca beds, which on the contrary yielded a quite dilferent flora. 
No doubt Dr. Waagen speaks hoia! of the houlder-beds only ; and taking it as base of 
comparison it will h(! seen that my correlations were not so very far from the reality. 

Dr. Waagen’s further deductions and conclusions as to the existence of former 
contirKUits, their configuration, river system, glaciation, etc., are too speculative and 
1 am nof. at all prepared to follow them up. 

I now tiu’n to the last paper to be considered here, viz.^ Mr. E. D. Oldham’s 
“ Memorandum on the correlation of the Indian and Australian coal-bearing 
beds.” ' 1 have already explained wliat my standpoint was in this matter : when 

1 left India the; Tahdiirs were correlated with the Bacchus-Marsh beds from the evi- 
dence of the. fossils and tlu; l)oulder-bed, and these with the Uawkeshury beds from 
the evidence of a houldcr-hed only, which was then thought to be of a like glacial 
origin ; thus thti difference of the Damudas and Newcastle beds was at once evident 
as th(i llaM'keshury b(!ds overlie the latter. 

After visiting Australia in 1885. Mr. Oldham, in the paper quoted, adheres to 
the ('omdation of the Bacchus Marsh beds with the Indian Talchir beds on the evi- 
dence of their fossils and the boulder-beds formed by action of floating ice ; hut he 
n'jccts the (correlation with the Ilawke^bury beds, which I established on the sup- 
posed o(!eurr(uiee of a similar boiilder-bcd in the latter. Mr. Oldham however 
sliows that there is, it is true, a conglomeratic bed in the Hawkesbury beds which 
may have been lormed by the action of ice in some form, but that it is not compar- 
able with proofs of glacial action exhibited by the Bacchus Marsh beds (/. c. p. 43). 
lie shows, moreovtcr, that there are in the upper and lower marine beds (below the 
Ncwea.stle beds) cougloraeratic beds which are strictly comparable with those of the 

* Rcc. Gcol. Surv. lud., Vol. XIX, Pt. I, 1886. 
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Bacchus Marsh beds, and as the Talchirs and Bacchus Marsh beds must be correlated 
with each other, Mr. Oldham arrives at the quite natural conclusion that the ca>rbo* 
niforous marine beds of New South Wales /ire the most probable equivalents of the 
Bacchus Marsh beds of Victoria and hence of the Talchirs of India. So far there is 
no objection to Mr. Oldham’s statements ; but the further conclusion does not seem 
to me natural. 

If the upper and lower marine beds are equivalents of the Talchir boulder-bed, 
that means to say, if they are formed by the same cause and reason, then we can in 
the next line only comj)arc beds immediately above both. In New South Wales we 
have above the upper marine beds the Newcasth; beds ; in India there are above the 
boulder-bed at first the Talchir shahss and then the Karharbdri beds, and these have 
certainly, in the natural course of comparison, to be correlated with the Newcastle 
beds, a correlation also justified, by palaeontology, for it is in the Talchirs and Kar- 
harbdristhat Qanffamopl. anguatifolia occurs, andjaot in the true Bamudas as stahid 
by Mr. Oldham (Z. c. p. 47), and we find it also in the Newcastle beds. The further 
distribution of the flora is not opposed to these correlations : although of course 
the similarity between the l)amu(Las and the Newcastle beds cannot be denied, yet 
from tbc stratigrapbical relations mentioned ‘above, these two can hardly be correla- 
ted. But also the further stratigrapbiiial relations speak against it. Above the 
Newcastle beds we find the Ilawkesbury beds ; between these and th(5 Niiweastle 
beds there is an unconformiiy (Oldham : L c. p. 40), while the latter are said to be 
conformable on the u])i)cr marine IxmIs. In India the Damuda division is also 
sufficiently marked olT from the Tahdiir division and is by all means a higher series of 
lieds. Upon tlie Ilawkesbury beds there follow in Austeilia in close connection the 
Wianamatta beds ; similarly as in India the Panebet division upon the Damudas : 
I therefore think that from the foregoing reasons it is clear enough, that even after 
Mr. Oldham’s important discovery and proof of the occurrence of a boulder-bed in 
the lower and upper marine beds in Australia it is not necessary, in fact not 
natural, that the Damudas should be correlated with the Newcastle beds. Indeed, 
it is only just to state that Mr. Oldham himself at the end of his interesting and 
important qiaper (Z. c. p. 47) gives various reasons, which “ would indicate that 
the latter [Damudas] was probably of somewhat later date than the Newcastle 
period.” • 

It appears, however, that the glaciation in those beds, as now established, is 
much more in accordance with the natural course of things. Both in Africa and 
Australia there is a carboniferous flora in beds below the horizon containing a boul- 
der-bed formed by ice action ; in Australia there is a lower carboniferous, in Africa 
a true coal-measures flora ; the most natural inference now is that by the climatal 
changes which brought on the extended glaciation, the carboniferous flora died out, 
and after the abatement of the cold a quite different flora appeared, which is that 
• of the Newcastle beds, Bacchus Marsh beds, of the Talchir and Karharbdri beds, and 
in the Ecca beds. In Australia it would appear that the changes came on earlier 
and repeatedly, so that, although we have there a lower carboniferous flora, no coal- 
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measure flora could develop, while in Africa it is present. Why there is no coal* 
measure flora in India I am not prepared to account for. Now in Australia, in the 
llawkcshury beds, there are again certain deposits, which, as acknowledged hy Mr. 
Oldham himself (Z. <?., p. 4)3), cannot he accounted for except by the action of ice in 
some form or other, and which therefore would again point to some climatal 
changes ; besides this other changes seem to have taken place, as the unconformity 
and the greater number of fishes in the llawkcshury beds indicate, in consequence of 
which changes probably tbe Newcastle beds flora died out and could not continue 
into tbe llawkcshury beds ; this supposition is also supported by the great gap after 
the Bacchus Marsli beds ; Avhile in India the flora continued into tbe Damddas and 
twen Banchets, and in Africa into the Beaufort beds. 

The foregoing remarks show, I believe sufficiently, that in spite of all the vari- 
ous attempts at modifications since I left India, there is yet no necessity for any real 
or important rectification of my previous classification and correlations. 

To sum up. 1. We have seen that the Tong-King flora has an important bear- 
ing on the Gondwiina flora, as taking its place between the lower- and upper-Gond- 
wdnas, containing forms of both these divisions and being of rlnetic age. 

2. The South African relations shUw, that the Ecca beds being deposited upon 
coalmeasures cannot tbemselves be of that age ; or if the deposition began in that 
time, iihey really also comprise the permian epoch, and thus the Beaufort beds are 
higher. The Ecca beds arc equivalents of the Talchir boulder-hed and the Beaufort 
beds of the Damudas. 

3. The Salt-range case is interesting for itself ; but from Mr. Oldham’s note it 
appears that some of the premises were not correct, and thus the conclusions are not 
safe ; hut even if the Salt-rangc and Talchir boulder-heds should prove of the same 
age, I have shown how still the Damuda are younger. 

4. In Afghanistan and Khorassan, there is a great extent of ])lant-bearing beds, 
whicb are above the carboniferous, and the lower portion of wbiidi (=Talchirs) is 
classed by Mr. Griesbach as permian — the others must therefore follow. 

6. In Australia there arc ice-formed deposits in the lower and upper marine 
beds. Here it appears the glaciation took place somewhat earli(w, and -io a eertain 
extent therefore the Australian marine bods ccjrtainly replace also the upper coal- 
measures of other countries, while the Newcastle beds probably represent the great- 
er part of the permian. This inference also follows from the comparison w’ith the 
boulder-hed in the Salt-range (supposing this to be correct), containing the concre- 
tious with palax)zoic fossils ; this boulder-hed is said to bo of the age of the coalmea- 
sures of Europe and elsewhere, and as the Australian beds (lower and upper 
marine beds) have to be •correlated with it, they are of the same age and therefore 
the Newcastle bods are higher. 

6. From all that I have said in the foregoing pages, I offer the following dia- 
gram exhibiting all the most possible correlations of the various beds in India,* 
Africa, Afghanistan, further India, Australia, etc. To meet all eventualities I take 
the Salt-range houldcr-bed as of the ago of the coalmeasures. 
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